From: Contreras, Peter

To: Werntz, James; Kenney, James

Cc: Osborne, Evan; Bellovary, Chris
Subject: FW: Injection Well Application
Date: Friday, August 18, 2017 8:49:24 AM
FYI.

Peter Contreras | Ground Water Unit | EPA Region 10 Seattle | 206 553 6708

From: Contreras, Peter

Sent: Friday, August 18, 2017 8:48 AM

To: 'Michael Christian' <mchristian@mch-lawyer.com>; Richard Brown
<richard@weiserbrown.email>

Cc: Ronda Louderman <rlouderman@AltaMesa.net>; Dale R. Hayes <dhayes@AltaMesa.net>; David
Pepper <dpepper@AltaMesa.net>

Subject: RE: Injection Well Application

Thanks for the update. Have a good weekend.

Peter Contreras | Ground Water Unit | EPA Region 10 Seattle | 206 553 6708

From: Michael Christian [mailto:mchristian@mch-lawyer.com]

Sent: Friday, August 18, 2017 8:43 AM

To: Richard Brown <richard@weiserbrown.email>; Contreras, Peter <Contreras.Peter@epa.gov>
Cc: Ronda Louderman <rlouderman@AltaMesa.net>; Dale R. Hayes <dhayes@AltaMesa.net>; David
Pepper <dpepper@AltaMesa.net>

Subject: RE: Injection Well Application

Peter, the landowner on whose land the candidate wells are located has requested that we use a
different well than we originally anticipated. As a consequence, we need to go back and rework our
permit application materials a little. We are working on that as rapidly as we can, and I'm hopeful
we can complete that by end of next week.

Thanks,
Mike

Michael Christian

Marcus, Christian, Hardee & Davies LLP
737 N. 7th St.

Boise, ID 83702

(208) 342-3563

(208) 342-2170 (fax)



CONFIDENTIALITY NOTICE: This e-mail is intended only for the personal and confidential use of the individual(s) named as recipients and is
covered by the Electronic Communications Privacy Act, 18 U.S.C. §§ 2510-2521. It may contain information that is privileged, confidential
and/or protected from disclosure under applicable law including, but not limited to, the attorney client privilege and/or work product
doctrine. If you are not the intended recipient of this transmission, please notify the sender immediately by telephone. Do not deliver,
distribute or copy this transmission, disclose its contents or take any action in reliance on the information it contains.

From: Richard Brown [mailto:richard @weiserbrown.email]
Sent: Thursday, August 17, 2017 12:29 PM

To: Contreras, Peter

Cc: Ronda Louderman; Dale R. Hayes; Michael Christian
Subject: Re: Injection Well Application

Peter -l appreciate the heads up -I know Ronda had forwarded it to our attorney for a last review -
hopefully it got out the door to you in the last couple of days but I'm verifying with Michael?

Sent from my iPhone

On Aug 17, 2017, at 12:22 PM, Contreras, Peter <Contreras.Peter@epa.gov> wrote:

Hi Richard,

| wanted to confirm your time line and our last communications before | head out of
the office (B) (6) work travel for the remainder of the month.

| haven’t received a permit application yet and you indicated one might be coming
soon. | wanted to be sure something didn’t get lost or miscommunicated. EPA is
continuing to coordinate with Idaho. We expect a response from IDWR to our last
letter dated July 28, 2017, to determine what role EPA will have in supporting oil and
gas activities in Idaho. My understanding is our attorney was going to share a copy of
EPA’s letter with Michael Christian for your information, but if that didn’t happen for
any reason, let me know, and | can forward a copy to you directly.

Thanks,

Peter

Peter Contreras | Ground Water Unit | EPA Region 10 Seattle | 206 553 6708

From: Richard Brown [mailto:richard@weiserbrown.email]

Sent: Tuesday, August 08, 2017 12:57 PM

To: Contreras, Peter <Contreras.Peter@epa.gov>

Cc: Ronda Louderman <rlouderman@AltaMesa.net>; Dale R. Hayes
<dhayes@AltaMesa.net>

Subject: RE: Injection Well Application




Thanks Peter

Richard Brown, Weiser-Brown 0il Co.
Snake River 0il and Gas LLC
Cell/Office 713-818-6856
RB-WeiserBrown@comecast.net

From: Contreras, Peter [mailto:Contreras.Peter@epa.gov]

Sent: Tuesday, August 08, 2017 2:11 PM

To: Richard Brown <richard@weiserbrown.email>

Cc: Michael Christian <mchristian@mch-lawyer.com>; Ronda Louderman
<rlouderman@AltaMesa.net>; Dale R. Hayes <dhayes@AltaMesa.net>; Werntz, James
<Werntz.James@epa.gov>; Kenney, James <Kenney.James@epa.gov>; Bellovary, Chris
<Bellovary.Chris@epa.gov>; Steiner-Riley, Cara <Steiner-Riley.Cara@epa.gov>
Subject: RE: Injection Well Application

Hi Richard, My direct mailing address is:

Peter Contreras, Manager

Ground Water Unit

US EPA, Region 10

1200 Sixth Avenue, Mail Stop: OCE-101
Seattle, WA 98101

Thanks,
Peter

Peter Contreras | Ground Water Unit | EPA Region 10 Seattle | 206 553 6708

From: Richard Brown [mailto:richard@weiserbrown.email]

Sent: Tuesday, August 08, 2017 11:20 AM

To: Contreras, Peter <Contreras.Peter@epa.gov>

Cc: Michael Christian <mchristian@mch-lawyer.com>; Ronda Louderman
<rlouderman@AltaMesa.net>; Dale R. Hayes <dhaves@AltaMesa.net>; Werntz, James
<Werntz.James@epa.gov>; Kenney, James <Kenney.James@epa.gov>; Bellovary, Chris
<Bellovary.Chris@epa.gov>; Steiner-Riley, Cara <Steiner-Riley.Cara@epa.gov>
Subject: RE: Injection Well Application

Peter-Our finalized permit application is being reviewed internally and should go out in
next 24-48 hours. What is your direct address and is it different if we send the
application via FED EX? Thanks-Richard

Richard Brown, Weiser-Brown 0il Co.
Snake River 0il and Gas LLC



Cell/Office 713-818-6856
RB-WeiserBrown@comecast.net

From: Contreras, Peter [mailto:Contreras.Peter@epa.gov]
Sent: Friday, July 28, 2017 1:07 PM

To: Richard Brown <richard@weiserbrown.email>

Cc: Michael Christian <mchristian@mch-lawyer.com>; Ronda Louderman
<rlouderman@AltaMesa.net>; Dale R. Hayes <dhaves@AltaMesa.net>; Werntz, James
<Werntz.James@epa.gov>; Kenney, James <Kenney.James@epa.gov>; Bellovary, Chris
<Bellovary.Chris@epa.gov>; Steiner-Riley, Cara <Steiner-Riley.Cara@epa.gov>
Subject: RE: Injection Well Application

Richard,

Thank you for your email. | am copying Chris Bellovary, in our Office of Regional
Counsel. Chris was the one who communicated previously with Mr. Christian.

If you send any permit application to EPA, you can send it to my attention. | will work
with others at EPA and Idaho to coordinate the review, as we are able. EPA is
continuing to coordinate with Idaho state staff on how we can support this effort.

Regards,

Peter

Peter Contreras | Ground Water Unit | EPA Region 10 Seattle | 206 553 6708

From: Richard Brown [mailto:richard@weiserbrown.email]

Sent: Friday, July 28, 2017 10:15 AM

To: Contreras, Peter <Contreras.Peter@epa.gov>

Cc: Michael Christian <mchristian@mch-lawyer.com>; Ronda Louderman
<rlouderman@AltaMesa.net>; Dale R. Hayes <dhaves@AltaMesa.net>; Werntz, James

<Werntz.James@epa.gov>; Kenney, James <Kenney.James@epa.gov>
Subject: Injection Well Application

Peter- Thanks for the time yesterday. Per our conversation and after more thorough
review, we are of the position that the ban in Idaho no longer exists and is not an issue.
The ban was imposed in 1985 and pertained to all classes of injection wells other than
Class V. It was countermanded in 2013 when the state rules were re-written and
approved by the legislature. The current rules as re-written in 2013 include all the
details of a Class Il program and no "ban". As to the aquifer reclassification issue and
DEQ, we are reviewing the best and most expeditious remedy and will be meeting with
DEQ shortly. As | mentioned, my partners at Alta Mesa will be submitting our injection



well application within 7-10 days. I'm copying our attorney Michael Christian who you
met at the Boise meeting. As you mentioned, Michael has had conversation with your
attorney in Seattle. | don’t think they have conversed since we researched the re-
written rules and their effect on the "ban". | have also copied Mrs. Ronda Louderman
with Alta Mesa. Ronda is in charge of regulatory affairs at Alta Mesa and is the one
preparing the application. | believe Alta Mesa has filed a recent injection application
with the EPA and it was in Florida. I'll let Ronda confirm. | think she is quite
knowledgeable in this arena. I'm also copying Dale Hayes. Dale is the head engineer at
Alta Mesa and would have engineering oversight over the injection well. Regards-
Richard

Richard Brown, Weiser-Brown 0il Co.
Snake River 0il and Gas LLC
Cell/Office 713-818-6856
RB-WeiserBrown@comcast.net



1804 N. 33rd Street
; Boise, Idaho 83703
=4 Phone (208) 342-5515

Analytical Laboratories, Inc.

Attn:  JEFF JANIK

ALTA MESA SERVICES, LP
15021 KATY FREEWAY STE 400
HOUSTON, TX 77094

Time of Collection: 16:00
Date of Collection: 10/22/2014
Date Received: 10/23/2014
Report Date: 11/7/2014

Field Temp:
PWS:

Collected By:
Submitted By:

Source of Sample:

J JANIK
JJANIK

DJS PROP 2-14 PRODUCOD WATER

Temp Revd in Lab: 20.4 °C
PWS Name

Laboratory Analysis Report

Sample Number:

1442245

NO FIELD TEMP GIVEN; NO TRAVEL BLANKS RCVD; Methane, Ethane, and Ethene testing were performed by Acculest Mountain States

(AMS).
Analysis Date

Test Requested MCL Resuli Units MDL  Method Completed  Avalyst
;«Iuminum, Al UR 112 mg/L .10 EPA 200.7 10/24/2014 K(ﬂj’ o
Arsenic Low 0,01 < 0,005 mg/L 0,005 EPA 200.8 11/3/2014  JH
Barium, Ba 2 0.12 mg/L 0.05 EPA 200.7 10/24/2014 KC
Boron, B 7.40 mg/L 0.10 EPA 2007 11/4/2014  KC
Calcium, Ca UR 51.1 mg/L 0.50 EPA200.7 10/28/2014 KC
Iron, Fe UR 11.9 mg/L 0  EPA200.7 1072972014 KC
Magnesium, Mg UR 0.50 mg/L 0.50 EPA 2007 10/282014 KC
Manganese Low 0.128 mg/L 0.005 EPA 200.7 10/24/2014 KC
Potassium, K UR 56.7 mg/L 0.5 EPA 2007 10/28/2014 KC
Selenium Low 0.05 < 0,005 mg/L 0.005 EPA200.8 11732014 JH
Silica UR 106 mg/L 0.25 EPA 2007 11/4/2014  KC
Sodium, Na UR 392 mg/L 0.50 EPA200.7 1072872014 KC
Uranium, U 30 <35 ug/L 5  EPA 20038 11/3/2014  JH
Metals Digestion * EPA 200.9-11 10/23/2014 JMS
Density 0.998 g/mL Gravimetric  11/4/2014  JH
Nitrate {as N) <02 mg/L 0.2  EPA 3000 10/23/2014 NC

MCL = Maximum Contamination Level
MDL = Method/Minimwn Detection Limit
UR = Unregulated

Page 1of 2

Date Report Printed:

117772014 11:59:12



dhayes
Text Box
Perfs 5380 - 5390'


NO FIELD TEMP GIVEN; NO TRAVEL BLANKS RCVD; Methane, Ethane, and Ethene testing were performed by Accutest Mowntain States

Laboratory Analysis Report

Sample Number:

1442245

(AMS),
Analysis Date

Test Requested MCL Result Units MDL  Method Completed Analyst
Benzene 1510 ug/L 0.5 EPAB260B 10/28/2014 CY
Toluene 830 ug/L 0.5 EPA8260B 10/28/2614 CY
Ethylbenzene 35.0 ug/L 0.5 EPA 8260B 10/28/2014 CY
Xylene, Total 390 ug/L 0.5 EPA 8260B 10/28/2014 CY
Methane 2.49 mg/L. 0.0008 RSKSOP 175 10/27/2014 AMS
Ethane 0.399 mg/L 0.0016 RSKSOP 175 10/27/2014 AMS
Ethene <0.0024 mg/L 0.0024 RSKSOP 175 10/27/2014 AMS
Alkalinity UR 332 mg/L. CaCO3 EPA 310.1 10/30/2014 CIS
Chloride, Cl UR 305 mg/L. I EPA300.0 10/23/2014 NC
Fluoride, F 4.0 6.88 mg/L 0,10 BPA 300.0 10/23/2014 NC
Sulfate, S04 UR 34 mg/L 1 EPA 300.0 10/23/2014 NC
pH UR 8.8 S.U. SM4500-HB  10/23/2014 RME
Conductivity UR 1,880 umhos 2 SM2510B 10/23/2014 RME
Bicarbonate 302 mg/L SM 2320 10/30/2014  CJS
Carbonate 29.8 mg/L SM 2320 10/30/2014 CJS
Hydroxide 0.0 mg/L SM 2320 10/30/2014  CJS
Resistivity 5.32 ohm*cm 10/23/2014 DS
Total Dissolved Solids UR 1,540 mg/L 25  SM 2540C 10/28/2014 GM

EﬁCL = Maximun Contamination Level
MDL = Method/Minimum Detection Limit
UR = Unregulated

Thank you for choosing Analytical Laberatories for your tesling needs.
If you have any questions concerning this report,

please contact your client manager:  James Llibbs

Page2 of 2

Date Report Printed:

117772014 11:59:12




Analytical Laboratories, Inc.

1804 N, 33rd Street Date Report Printed; 11/21/2014 3:49:55 PM
Boise, Idaho 83703

i Phone (208) 342-5515

http://www analyticallaboratories.com
These test results relate only to the ifems tested.

Laboratory Analysis Report
Sample Number; 1442246

Attn: JEFF JANIK Collected By: JJANIK
ALTA MESA SERVICES, LP Submitted By: J JANIK
15021 KATY FREEWAY STE 400

HOUSTON, TX 77094

Source of Sample:

DBJS PROP 2-14 PRODUCOD WATER
Time of Collection: 16:00

Date of Collection:  10/22/2014

Date Received: 10/23/2014
Report Date; 11/21/2014
PWS#;
Field Temp; Temp Revd in Lab: 20,4 °C PWS Name:

NO FIELD TEMP GIVEN; Radiclogical festing was performed by Summit Environmental (SUM).

4

i Analysis ) Date %
}Test Requested MCL Result Units MDL  Method Completed AnalystJ‘
! |
Gross Alpha 15 pCi <3 pCilL 3 EPA 900.0 117112014 SUM
Gross Beta 57+/-5.8 pCi/L 4 EPA 900.0 1171172014 SUM

Thank you for choosing Analyficgd] Laboralories for your testing needs,

IMCL = Maximum Contamination Level If you have any questions abouy This report, or any fisture
MDL = Method/Minimum Detection Limit . analytical necds, please contactdour client manager:
UR = Unregulated Page 1 of'1 Jnmes Hibbs
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Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 « email spokane@anateklabs.com

Client:
Address:

ALTA MESA INC
15021 KATY FWY, SUITE 400

HOUSTON, TEXAS 77094

Attn:

WADE MOORE

Batch #:
Project Name:

Analytical Results Report

160525003
ALTA MESA TANK

Sample Number
Client Sample ID

160525003-001

Sampling Date

ALTA MESA TANK BATTERY

5/23/2016

Date/Time Received 5/25/2016 12:10 PM

Sampling Time

Matrix Water Sample Location
Comments

Parameter Result Units PQL Analysis Date Analyst Method Qualifier
Alkalinity 419 mg CaCO3/L 5 5/26/2016 KMC SM2320B
Aluminum ND mg/L 0.1 6/1/2016 HSW EPA 200.7
Arsenic ND mg/L 0.01 5/31/2016 HSW EPA 200.8
Barium 0.144 mg/L 0.01 5/31/2016 HSW EPA 200.8
Boron 6.93 mg/L 1 6/10/2016 HSW EPA 200.8
Cadmium ND mg/L 0.01 5/31/2016 HSW EPA 200.8
Calcium 16.1 mg/L 1 6/1/2016 HSW EPA 200.7
Chloride 143 mg/L 1 5/25/2016 4:25:00 PM  MER EPA 300.0
Chromium ND mg/L 0.1 6/10/2016 HSW EPA 200.8
Conductivity 1700 pmhos/cm 10 5/26/2016 KMC SM2510B
Copper ND mg/L 0.01 5/31/2016 HSW EPA 200.8
Cyanide (free) 0.0197 mg/L 0.01 6/6/2016 MER SM4500CNE
Fluoride 7.77 mg/L 1 5/25/2016 4:25:00 PM  MER EPA 300.0
Gross Alpha 0.013 +/- 1.62 pCi/L 2.43 6/13/2016 JwcC EPA 900.0
Gross Beta 20.4 +/- 4.00 pCi/L 3.05 6/13/2016 JwcC EPA 900.0
Iron 2.33 mg/L 0.2 6/1/2016 HSW EPA 200.7
Lead ND mg/L 0.01 5/31/2016 HSW EPA 200.8
Magnesium ND mg/L 1 6/1/2016 HSW EPA 200.7
Manganese ND mg/L 0.1 6/1/2016 HSW EPA 200.7
Mercury-CVAFS 0.476 ug/L 0.01 5/31/2016 ETL EPA 245.7
NO3/N ND mg/L 1 5/25/2016 4:25:00 PM  MER EPA 300.0
NO2/N ND mg/L 1 5/25/2016 4:25:00 PM  MER EPA 300.0
Potassium 40.8 mg/L 1 6/1/2016 HSW EPA 200.7
Radium 226 0.05 +/- 0.10 pCi/L 0.12 6/9/2016 JIMI EPA 903.0
Radium 228 -0.136 +/- 0.555 pCi/L 0.260 6/10/2016 JIMI EPA 904.0
Selenium ND mg/L 0.01 5/31/2016 HSW EPA 200.8
Methanol 667 mg/L 25 6/1/2016 TGT GCI/FID
Silica (as SiO2) 77.5 mg/L 6/1/2016 HSW EPA 200.7
Silicon 36.2 mg/L 6/1/2016 HSW EPA 200.7
Silver ND mg/L 0.01 5/31/2016 HSW EPA 200.8
Sodium 314 mg/L 1 6/1/2016 HSW EPA 200.7
TDS 1420 mg/L 50 5/25/2016 KMC SM 2540C
TSS 15.7 mg/L 1 5/26/2016 KMC SM 2540D
Strontium 0.508 mg/L 0.1 5/31/2016 HSW EPA 200.8

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:ID200001-002; WA:C595

Certifications held by Anatek Labs WA: EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099

Monday, June 20, 2016 Page 1 of 2



Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 ¢« email spokane@anateklabs.com

Client: ALTA MESA INC Batch #: 160525003

Address: 15021 KATY FWY, SUITE 400 Project Name: ALTA MESA TANK
HOUSTON, TEXAS 77094

Attn: WADE MOORE

Analytical Results Report

Sample Number 160525003-001 Sampling Date  5/23/2016 Date/Time Received 5/25/2016 12:10 PM
Client Sample ID  ALTA MESA TANK BATTERY Sampling Time
Matrix Water Sample Location
Comments
Parameter Result Units PQL Analysis Date Analyst Method Qualifier
Sulfate 9.58 mg/L 1 5/25/2016 4:25:00 PM  MER EPA 300.0
MBAS 0.166 mg/L 0.1 6/2/2016 KMC SM5540C
342.4MW LAS
Thallium ND mg/L 0.01 5/31/2016 HSW EPA 200.8
Turbidity 48.5 NTU 0.1 5/26/2016 KMC EPA 180.1
Uranium ND mg/L 0.01 5/31/2016 HSW EPA 200.8
Uranium Activity ND pCi/lL 6.7 5/31/2016 HSW EPA 200.8

Authorized Signature ‘4,.({’ QL

John Coddingfop, Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA: EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099

Monday, June 20, 2016 Page 2 of 2



Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 « email spokane@anateklabs.com

Client: ALTA MESA INC Batch #: 160525003

Address: 15021 KATY FWY, SUITE 400 Project Name: ALTA MESA TANK
HOUSTON, TEXAS 77094

Attn: WADE MOORE

Analytical Results Report

Sample Number 160525003-001 Sampling Date 5/23/2016 Date/Time Received  5/25/2016 12:10 PM
Client Sample ID  ALTA MESA TANK BATTERY Sampling Time Extraction Date 5/26/2016
Matrix Water Sample Location
Comments
Parameter Result Units PQL Analysis Date Analyst Method Qualifier
Diesel 32.3 mg/L 0.1 5/31/2016 TGT EPA 8015D
Lube Oil 7.48 mg/L 0.5 5/31/2016 TGT EPA 8015D
Gasoline 38.4 mg/L 0.1 6/1/2016 SAT EPA 8015D

Surrogate Data

Sample Number 160525003-001

Surrogate Standard Method Percent Recovery Control Limits
4-Bromofluorobenzene EPA 8015D 111.2 50-150
Hexacosane EPA 8015D 84.2 50-150

Authorized Signature ‘4%. M

John Coddiggton, Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA: EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099

Monday, June 20, 2016 Page 1 of 1



Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 « email spokane@anateklabs.com

Client: ALTA MESA INC Batch #: 160525003

Address: 15021 KATY FWY, SUITE 400 Project Name: ALTA MESA TANK
HOUSTON, TEXAS 77094

Attn: WADE MOORE

Analytical Results Report

Sample Number 160525003-001 Sampling Date 5/23/2016 Date/Time Received  5/25/2016 12:10 PM

Client Sample ID ALTA MESA TANK BATTERY Sampling Time

Matrix Water Sample Location

Comments
Parameter Result Units PQL Analysis Date Analyst Method Qualifier
1,1,1,2-Tetrachloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,1,1-Trichloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,1,2,2-Tetrachloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,1,2-Trichloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,1-Dichloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,1-Dichloroethene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,1-dichloropropene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2,3-Trichlorobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2,3-Trichloropropane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2,4-Trichlorobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2,4-Trimethylbenzene 257 ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2-Dibromo-3-chloropropane(DBCP) ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2-Dibromoethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2-Dichlorobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2-Dichloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2-Dichloropropane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,3,5-Trimethylbenzene 127 ug/L 0.5 6/1/2016 SAT EPA 8260C
1,3-Dichlorobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,3-Dichloropropane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,4-Dichlorobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
2,2-Dichloropropane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
2-Chlorotoluene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
2-hexanone ND ug/L 25 6/1/2016 SAT EPA 8260C
4-Chlorotoluene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Acetone 13500 ug/L 2.5 6/1/2016 SAT EPA 8260C
Acrylonitrile ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Benzene 24800 ug/L 0.5 6/1/2016 SAT EPA 8260C
Bromobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA: EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099
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Client:
Address:

Attn:

Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 ¢« email spokane@anateklabs.com

ALTA MESA INC
15021 KATY FWY, SUITE 400
HOUSTON, TEXAS 77094
WADE MOORE

Batch #:

Project Name:

Analytical Results Report

160525003

ALTA MESA TANK

Sample Number 160525003-001 Sampling Date 5/23/2016 Date/Time Received  5/25/2016 12:10 PM
Client Sample ID ALTA MESA TANK BATTERY Sampling Time
Matrix Water Sample Location
Comments
Parameter Result Units PQL Analysis Date Analyst Method Qualifier
Bromochloromethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Bromodichloromethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Bromoform ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Bromomethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Carbon disulfide ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Carbon Tetrachloride ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Chlorobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Chloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Chloroform ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Chloromethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
cis-1,2-dichloroethene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
cis-1,3-Dichloropropene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Dibromochloromethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Dibromomethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Dichlorodifluoromethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Ethylbenzene 1080 ug/L 0.5 6/1/2016 SAT EPA 8260C
Hexachlorobutadiene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Isopropylbenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
m+p-Xylene 4170 ug/L 0.5 6/1/2016 SAT EPA 8260C
Methyl ethyl ketone (MEK) ND ug/L 25 6/1/2016 SAT EPA 8260C
Methyl isobutyl ketone (MIBK) ND ug/L 25 6/1/2016 SAT EPA 8260C
Methylene chloride ND ug/L 25 6/1/2016 SAT EPA 8260C
methyl-t-butyl ether (MTBE) ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Naphthalene 59.2 ug/L 0.5 6/1/2016 SAT EPA 8260C
n-Butylbenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
n-Propylbenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
0-Xylene 1150 ug/L 0.5 6/1/2016 SAT EPA 8260C
p-isopropyltoluene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
sec-Butylbenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA: EPA:WAQ0169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099
Monday, June 20, 2016 Page 2 of 6



Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 ¢« email spokane@anateklabs.com

Client: ALTA MESA INC
Address: 15021 KATY FWY, SUITE 400

HOUSTON, TEXAS 77094

Attn: WADE MOORE

Batch #:

Project Name:

Analytical Results Report

160525003

ALTA MESA TANK

Sample Number 160525003-001

Client Sample ID ALTA MESA TANK BATTERY

Matrix Water
Comments

Parameter

Styrene

tert-Butylbenzene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichloroflouromethane
Vinyl Chloride

Result
ND
ND
ND

17800
ND
ND
ND
ND
ND

Sampling Date
Sampling Time

Sample Location

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

PQL
0.5
0.5
0.5
05
0.5
0.5
0.5
0.5
0.5

5/23/2016 Date/Time Received  5/25/2016 12:10 PM

Analysis Date
6/1/2016
6/1/2016
6/1/2016
6/1/2016
6/1/2016
6/1/2016
6/1/2016
6/1/2016
6/1/2016

Analyst
SAT
SAT
SAT
SAT
SAT
SAT
SAT
SAT
SAT

Method Qualifier
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

Surrogate Data

Sample Number
Surrogate Standard
1,2-Dichlorobenzene-d4
4-Bromofluorobenzene
Toluene-d8

160525003-001

Method

EPA 8260C
EPA 8260C
EPA 8260C

Percent Recovery

101.6
99.6
99.6

Control Limits
70-130
70-130
70-130

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA: EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099
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Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 ¢« email spokane@anateklabs.com

Client: ALTA MESA INC Batch #: 160525003

Address: 15021 KATY FWY, SUITE 400 Project Name: ALTA MESA TANK
HOUSTON, TEXAS 77094

Attn: WADE MOORE

Analytical Results Report

Sample Number 160525003-002 Sampling Date 5/23/2016 Date/Time Received  5/25/2016 12:10 PM

Client Sample ID TRIP BLANK Sampling Time

Matrix Water Sample Location

Comments
Parameter Result Units PQL Analysis Date Analyst Method Qualifier
1,1,1,2-Tetrachloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,1,1-Trichloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,1,2,2-Tetrachloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,1,2-Trichloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,1-Dichloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,1-Dichloroethene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,1-dichloropropene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2,3-Trichlorobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2,3-Trichloropropane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2,4-Trichlorobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2,4-Trimethylbenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2-Dibromo-3-chloropropane(DBCP) ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2-Dibromoethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2-Dichlorobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2-Dichloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,2-Dichloropropane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,3,5-Trimethylbenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,3-Dichlorobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,3-Dichloropropane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
1,4-Dichlorobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
2,2-Dichloropropane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
2-Chlorotoluene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
2-hexanone ND ug/L 25 6/1/2016 SAT EPA 8260C
4-Chlorotoluene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Acetone ND ug/L 25 6/1/2016 SAT EPA 8260C
Acrylonitrile ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Benzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Bromobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Bromochloromethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA: EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099
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Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 ¢« email spokane@anateklabs.com

Client: ALTA MESA INC Batch #: 160525003

Address: 15021 KATY FWY, SUITE 400 Project Name: ALTA MESA TANK
HOUSTON, TEXAS 77094

Attn: WADE MOORE

Analytical Results Report

Sample Number 160525003-002 Sampling Date 5/23/2016 Date/Time Received  5/25/2016 12:10 PM

Client Sample ID TRIP BLANK Sampling Time

Matrix Water Sample Location

Comments
Parameter Result Units PQL Analysis Date Analyst Method Qualifier
Bromodichloromethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Bromoform ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Bromomethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Carbon disulfide ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Carbon Tetrachloride ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Chlorobenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Chloroethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Chloroform ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Chloromethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
cis-1,2-dichloroethene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
cis-1,3-Dichloropropene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Dibromochloromethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Dibromomethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Dichlorodifluoromethane ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Ethylbenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Hexachlorobutadiene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Isopropylbenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
m+p-Xylene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Methyl ethyl ketone (MEK) ND ug/L 25 6/1/2016 SAT EPA 8260C
Methyl isobutyl ketone (MIBK) ND ug/L 25 6/1/2016 SAT EPA 8260C
Methylene chloride ND ug/L 25 6/1/2016 SAT EPA 8260C
methyl-t-butyl ether (MTBE) ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Naphthalene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
n-Butylbenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
n-Propylbenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
0-Xylene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
p-isopropyltoluene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
sec-Butylbenzene ND ug/L 0.5 6/1/2016 SAT EPA 8260C
Styrene ND ug/L 0.5 6/1/2016 SAT EPA 8260C

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA: EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099
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Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 ¢« email spokane@anateklabs.com

Client: ALTA MESA INC
Address: 15021 KATY FWY, SUITE 400

HOUSTON, TEXAS 77094

Attn: WADE MOORE

Batch #:

Project Name:

Analytical Results Report

160525003

ALTA MESA TANK

Sample Number 160525003-002
Client Sample ID TRIP BLANK
Matrix Water
Comments

Parameter
tert-Butylbenzene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichloroflouromethane

Vinyl Chloride

Result
ND
ND
ND
ND
ND
ND
ND
ND

Sampling Date

Sampling Time

Sample Location
Units PQL
ug/L 0.5
ug/L 0.5
ug/L 0.5
ug/L 0.5
ug/L 0.5
ug/L 0.5
ug/L 0.5
ug/L 0.5

5/23/2016

Analysis Date
6/1/2016
6/1/2016
6/1/2016
6/1/2016
6/1/2016
6/1/2016
6/1/2016
6/1/2016

Analyst
SAT
SAT
SAT
SAT
SAT
SAT
SAT
SAT

Date/Time Received  5/25/2016 12:10 PM

Method Qualifier
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

Surrogate Data

sample Number 160525003-002

Surrogate Standard
1,2-Dichlorobenzene-d4
4-Bromofluorobenzene
Toluene-d8

Method

EPA 8260C
EPA 8260C
EPA 8260C

Percent Recovery

102.0
99.2
100.8

Control Limits
70-130
70-130
70-130

Authorized Signature

N len

John Coddi
MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

on, Lab Manager

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA: EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099
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Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 « email spokane@anateklabs.com

Client: ALTA MESA INC Batch #: 160525003

Address: 15021 KATY FWY, SUITE 400 Project Name: ALTA MESA TANK
HOUSTON, TEXAS 77094

Attn: WADE MOORE

Analytical Results Report

Sample Number 160525003-001 Sampling Date 5/23/2016 Date/Time Received  5/25/2016 12:10 PM

Client Sample ID  ALTA MESA TANK BATTERY Sampling Time Extraction Date 5/30/2016

Matrix Water Sample Location

Comments
Parameter Result Units PQL Analysis Date Analyst Method Qualifier
1,2,4-Trichlorobenzene ND ug/L 10 6/7/2016 HSW EPA 8270D
1,2-Dichlorobenzene ND ug/L 10 6/7/2016 HSW EPA 8270D
1,2-Diphenyl hydrazine ND ug/L 10 6/7/2016 HSW EPA 8270D
1,3-Dichlorobenzene ND ug/L 10 6/7/2016 HSW EPA 8270D
1,4-Dichlorobenzene ND ug/L 10 6/7/2016 HSW EPA 8270D
1-Methylnaphthalene 116 ug/L 10 6/7/2016 HSW EPA 8270D
2,3,4,6-Tetrachlorophenol ND ug/L 10 6/7/2016 HSW EPA 8270D
2,3,5,6-Tetrachlorophenol ND ug/L 10 6/7/2016 HSW EPA 8270D
2,4,5-Trichlorophenol ND ug/L 10 6/7/2016 HSW EPA 8270D
2,4,6-Trichlorophenol ND ug/L 10 6/7/2016 HSW EPA 8270D
2,4-Dichlorophenol ND ug/L 10 6/7/2016 HSW EPA 8270D
2,4-Dimethylphenol 571 ug/L 100 6/7/2016 HSW EPA 8270D
2,4-Dinitrophenol ND ug/L 10 6/7/2016 HSW EPA 8270D
2,4-Dinitrotoluene ND ug/L 10 6/7/2016 HSW EPA 8270D
2,6-Dinitrotoluene ND ug/L 10 6/7/2016 HSW EPA 8270D
2-Chloronaphthalene ND ug/L 10 6/7/2016 HSW EPA 8270D
2-Chlorophenol ND ug/L 10 6/7/2016 HSW EPA 8270D
2-Methylnaphthalene 245 ug/L 10 6/7/2016 HSW EPA 8270D
2-Methylphenol 1330 ug/L 100 6/7/2016 HSW EPA 8270D
2-Nitroaniline ND ug/L 10 6/7/2016 HSW EPA 8270D
2-Nitrophenol ND ug/L 10 6/7/2016 HSW EPA 8270D
3,3"-Dichlorobenzidine ND ug/L 10 6/7/2016 HSW EPA 8270D
3+4-Methylphenol 1880 ug/L 100 6/7/2016 HSW EPA 8270D
3-Nitroaniline ND ug/L 10 6/7/2016 HSW EPA 8270D
4,6-Dinitro-2-methylphenol ND ug/L 10 6/7/2016 HSW EPA 8270D
4-Bromophenyl-phenylether ND ug/L 10 6/7/2016 HSW EPA 8270D
4-Chloro-3-methylphenol ND ug/L 10 6/7/2016 HSW EPA 8270D
4-Chloroaniline ND ug/L 10 6/7/2016 HSW EPA 8270D
4-Chlorophenyl-phenylether ND ug/L 10 6/7/2016 HSW EPA 8270D
4-Nitroaniline ND ug/L 10 6/7/2016 HSW EPA 8270D
4-Nitrophenol ND ug/L 10 6/7/2016 HSW EPA 8270D
Acenaphthene ND ug/L 10 6/7/2016 HSW EPA 8270D
Acenaphthylene ND ug/L 10 6/7/2016 HSW EPA 8270D
Aniline ND ug/L 10 6/7/2016 HSW EPA 8270D

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA: EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099
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Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 ¢« email spokane@anateklabs.com

Client: ALTA MESA INC Batch #: 160525003

Address: 15021 KATY FWY, SUITE 400 Project Name: ALTA MESA TANK
HOUSTON, TEXAS 77094

Attn: WADE MOORE

Analytical Results Report

Sample Number 160525003-001 Sampling Date 5/23/2016 Date/Time Received  5/25/2016 12:10 PM

Client Sample ID  ALTA MESA TANK BATTERY Sampling Time Extraction Date 5/30/2016

Matrix Water Sample Location

Comments
Parameter Result Units PQL Analysis Date Analyst Method Qualifier
Anthracene ND ug/L 10 6/7/2016 HSW EPA 8270D
Benzidine ND ug/L 10 6/7/2016 HSW EPA 8270D
Benzo(ghi)perylene ND ug/L 10 6/7/2016 HSW EPA 8270D
Benzo[a]anthracene ND ug/L 10 6/7/2016 HSW EPA 8270D
Benzo[a]pyrene ND ug/L 10 6/7/2016 HSW EPA 8270D
Benzo[b]fluoranthene ND ug/L 10 6/7/2016 HSW EPA 8270D
BenzolK]fluoranthene ND ug/L 10 6/7/2016 HSW EPA 8270D
Benzyl alcohol ND ug/L 10 6/7/2016 HSW EPA 8270D
bis(2-Chloroethoxy)methane ND ug/L 10 6/7/2016 HSW EPA 8270D
bis(2-Chloroethyl)ether ND ug/L 10 6/7/2016 HSW EPA 8270D
bis(2-chloroisopropyl)ether ND ug/L 10 6/7/2016 HSW EPA 8270D
bis(2-Ethylhexyl)phthalate 22.3 ug/L 10 6/7/2016 HSW EPA 8270D
Butylbenzylphthalate ND ug/L 10 6/7/2016 HSW EPA 8270D
Carbazole ND ug/L 10 6/7/2016 HSW EPA 8270D
Chrysene ND ug/L 10 6/7/2016 HSW EPA 8270D
Dibenz[a,h]anthracene ND ug/L 10 6/7/2016 HSW EPA 8270D
Dibenzofuran ND ug/L 10 6/7/2016 HSW EPA 8270D
Diethylphthalate ND ug/L 10 6/7/2016 HSW EPA 8270D
Dimethylphthalate ND ug/L 10 6/7/2016 HSW EPA 8270D
Di-n-butylphthalate ND ug/L 10 6/7/2016 HSW EPA 8270D
Di-n-octylphthalate ND ug/L 10 6/7/2016 HSW EPA 8270D
Fluoranthene ND ug/L 10 6/7/2016 HSW EPA 8270D
Fluorene 16.7 ug/L 10 6/7/2016 HSW EPA 8270D
Hexachlorobenzene ND ug/L 10 6/7/2016 HSW EPA 8270D
Hexachlorobutadiene ND ug/L 10 6/7/2016 HSW EPA 8270D
Hexachlorocyclopentadiene ND ug/L 10 6/7/2016 HSW EPA 8270D
Hexachloroethane ND ug/L 10 6/7/2016 HSW EPA 8270D
Indeno[1,2,3-cd]pyrene ND ug/L 10 6/7/2016 HSW EPA 8270D
Isophorone ND ug/L 10 6/7/2016 HSW EPA 8270D
Naphthalene 265 ug/L 10 6/7/2016 HSW EPA 8270D
Nitrobenzene ND ug/L 10 6/7/2016 HSW EPA 8270D
Nitrosodimethylamine ND ug/L 10 6/7/2016 HSW EPA 8270D
n-Nitroso-di-n-propylamine ND ug/L 10 6/7/2016 HSW EPA 8270D
n-Nitrosodiphenylamine ND ug/L 10 6/7/2016 HSW EPA 8270D
Pentachlorophenol ND ug/L 10 6/7/2016 HSW EPA 8270D

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA: EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099
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Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 ¢« email spokane@anateklabs.com

15021 KATY FWY, SUITE 400

Client: ALTA MESA INC
Address:

HOUSTON, TEXAS 77094
Attn: WADE MOORE

Batch #:

Project Name:

Analytical Results Report

160525003

ALTA MESA TANK

Sample Number
Client Sample ID
Matrix

160525003-001

Water

Comments

Parameter

Phenanthrene
Phenol
Pyrene
Pyridine

ALTA MESA TANK BATTERY

Sampling Date
Sampling Time
Sample Location
Result Units PQL
48.5 ug/L 10
3270 ug/L 100
21.3 ug/L 10
ND ug/L 10

5/23/2016

Date/Time Received

Extraction Date

Analysis Date

6/7/2016
6/7/2016
6/7/2016
6/7/2016

Analyst

HSW
HSW
HSW
HSW

5/25/2016 12:10 PM
5/30/2016

Method

EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D

Qualifier

Surrogate Data

Sample Number

160525003-001

Surrogate Standard Method Percent Recovery Control Limits
2,4,6-Tribromophenol EPA 8270D 104.2 43-120
2-Fluorobiphenyl EPA 8270D 87.2 58-122
2-Fluorophenol EPA 8270D 93.4 45-119
Nitrobenzene-d5 EPA 8270D 89.6 58-120
Phenol-d5 EPA 8270D 103.2 52-115
Terphenyl-d14 EPA 8270D 96.0 22-133
Authorized Signature M" M
John Coddiggton, Lab Manager

MCL EPA's Maximum Contaminant Level

ND Not Detected

PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.

The results reported relate only to the samples indicated.

Soil/solid results are reported on a dry-weight basis unless otherwise noted.

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:ID200001-002; WA:C595

Certifications held by Anatek Labs WA: EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099
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Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 « email spokane@anateklabs.com

Customer Name: ALTA MESA INC
15021 KATY FWY, SUITE 400

HOUSTON

Contact Name: WADE MOORE

Login Report

TEXAS 77094

Order ID:
Order Date:

160525003
5/25/2016

Project Name: ALTA MESA TANK

Comment:

Sample #:  160525003-001 Customer Sample #:  ALTA MESA TANK BATTERY
Recv'd: Matrix: Water Collector: JEREMY DAVIS Date Collected:  5/23/2016
Quantity: 17 Date Received: 5/25/2016 12:10:00 PM Time Collected:
Comment:
Test Lab Method Due Date Priority
ALKALINITY M SM2320B 5/25/2016 Normal (=10 Days)
ALUMINUM ICP M EPA 200.7 6/6/2016 Normal (=10 Days)
ARSENIC M EPA 200.8 6/6/2016 Normal (=10 Days)
BARIUM M EPA 200.8 6/6/2016 Normal (~10 Days)
BORON M EPA 200.8 6/6/2016 Normal (=10 Days)
BTEX 8260 MOSC M EPA 8260C 6/6/2016 Normal (=10 Days)
CADMIUM M EPA 200.8 6/6/2016 Normal (=10 Days)
CALCIUM ICP M EPA 200.7 6/6/2016 Normal (~10 Days)
CHLORIDE M EPA 300.0 6/6/2016 Normal (~10 Days)
CHROMIUM M EPA 200.8 6/6/2016 Normal (=10 Days)
CONDUCTIVITY M SM2510B 5/30/2016 Normal (~10 Days)
COPPER M EPA 200.8 6/6/2016 Normal (=10 Days)
CYANIDE FREE SM 4500 CN-E M SM4500CNE 6/6/2016 Normal (=10 Days)
FLUORIDE M EPA 300.0 6/6/2016 Normal (=10 Days)
GROSS ALPHA MOSC M EPA 900.0 6/6/2016 Normal (=10 Days)
GROSS BETA MOSC M EPA 900.0 6/6/2016 Normal (~10 Days)
IRON ICP M EPA 200.7 6/6/2016 Normal (=10 Days)
LEAD M EPA 200.8 6/6/2016 Normal (~10 Days)
MAGNESIUM ICP M EPA 200.7 6/6/2016 Normal (=10 Days)
MANGANESE ICP M EPA 200.7 6/6/2016 Normal (~10 Days)
MERCURY-CVAFS M EPA 245.7 6/6/2016 Normal (=10 Days)
NITRATE/N M EPA 300.0 5/25/2016 Normal (=10 Days)
NITRITE/N M EPA 300.0 5/25/2016 Normal (~10 Days)




Customer Name: ALTA MESA INC Order ID: 160525003
15021 KATY FWY, SUITE 400 Order Date: 5/25/2016
HOUSTON TEXAS 77094
Contact Name: WADE MOORE Project Name: ALTA MESA TANK
Comment:

POTASSIUM ICP M EPA 200.7 6/6/2016 Normal (=10 Days)
RADIUM 226 MOSC M EPA 903.0 6/6/2016 Normal (~10 Days)
RADIUM 228 MOSC M EPA 904.0 6/6/2016 Normal (=10 Days)
SELENIUM M EPA 200.8 6/6/2016 Normal (~10 Days)
SEMIVOLATILES MISC GC/FID M GC/FID 5/23/2016 Normal (=10 Days)
SILICON ICP M EPA 200.7 6/6/2016 Normal (~10 Days)
SILVER M EPA 200.8 6/6/2016 Normal (=10 Days)
SODIUM ICP M EPA 200.7 6/6/2016 Normal (=10 Days)
SOLIDS -TDS M SM 2540C 5/30/2016 Normal (=10 Days)
SOLIDS -TSS M SM 2540D 5/30/2016 Normal (=10 Days)
STRONTIUM M EPA 200.8 6/6/2016 Normal (~10 Days)
SULFATE M EPA 300.0 6/6/2016 Normal (=10 Days)
SURFACTANTS M SM5540C 5/25/2016 Normal (~10 Days)
SVOC 8270D MOSC M EPA 8270D 5/30/2016 Normal (=10 Days)
THALLIUM M EPA 200.8 6/6/2016 Normal (~10 Days)
TPHDX MOSC M EPA 8015D 6/1/2016 Normal (~10 Days)
TPHG MOSC M EPA 8015D 6/1/2016 Normal (=10 Days)
TURBIDITY M EPA 180.1 5/25/2016 Normal (~10 Days)
URANIUM M EPA 200.8 6/6/2016 Normal (=10 Days)
VOC 8260 MOSC M EPA 8260C 6/6/2016 Normal (=10 Days)

Sample #: 160525003-002 Customer Sample #:  TRIP BLANK
Recv'd: Matrix: Water Collector: Date Collected:  5/23/2016
Quantity: 1 Date Received: 5/25/2016 12:10:00 PM Time Collected:
Comment:
Test Lab Method Due Date Priority
VOC 8260 MOSC M EPA 8260C 6/6/2016 Normal (~10 Days)




Customer Name: ALTA MESA INC Order ID: 160525003

15021 KATY FWY, SUITE 400 Order Date: 5/25/2016
HOUSTON TEXAS 77094
Contact Name: WADE MOORE Project Name: ALTA MESA TANK
Comment:
SAMPLE CONDITION RECORD
Samples received in a cooler? Yes
Samples received intact? Yes
What is the temperature of the sample(s)? (°C) 5.7
Samples received with a COC? Yes
Samples received within holding time? Yes
Are all sample bottles properly preserved? Yes
Are VOC samples free of headspace? Yes
Is there a trip blank to accompany VOC samples? Yes

Labels and chain agree? Yes
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OMB No. 2040-0042 Approval Expires 12/31/2018

United States Environmental Protection Agency

c EPA Washington, DC 20460
\Y4

PLUGGING AND ABANDONMENT PLAN

Name and Address of Facility Name and Address of Owner/Operator
i - Alta MesaServices|.P, 15021Katy Fwy, St400,Houston,TX 77094
roperte
L te Well and Outline Unit State County Permit Number
ocate Well and Outline Unit on
Section Plat - 640 Acres Idaho Payette LU600120
N Surface Location Description
| — R — NE | 1/4 of INE |1/4 of NE 1/4 of N _1/4 of Section 14 Township 8N_ Range 4W
— Jl- —_ I— | — Jl- —_ I— Jl- —_ Locate well in two directions from nearest lines of quarter section and drilling unit
__|__|__|____|__|__|__ Surface

J_ |_ J_ J_ |_ J_ Location 25__ ft. frm (N/S) N__Line of quarter section
— | - | | - | - | | - and 2315 ft. from (E/W) W __Line of quarter section.

] ] | | ) ) TYPE OF AUTHORIZATION WELL ACTIVITY
w T T T T T ! E L .

1 L1 1 L1 [O] individual Permit [1cLassi
T | 1 Area Permit [O] cLass 1
__|__'__|__ __|__|__|__ D Rule @ Brine Disposal

1 D Enhanced Recovery
_J__LJ___J__LJ__ Number of Wells =____
| | | | | | |—| Hydrocarbon Storage
L L [ 1cLassm
S -
Lease Name DJSPrOper“eS Well Number 2-14
CASING AND TUBING RECORD AFTER PLUGGING METHOD OF EMPLACEMENT OF CEMENT PLUGS

SIZE WT (LB/FT) | TO BE PUT IN WELL (FT) | TO BE LEFT IN WELL (FT) HOLE SIZE The Balance Method

r % 5500 5500 875" [] The Dump Bailer Method

o625 |[[40 1082 1082 12.75 [] The Two-Plug Method

13375" |61 120 120 17.5" [ﬂ Other

CEMENTING TO PLUG AND ABANDON DATA: PLUG #1 PLUG #2 PLUG #3 PLUG #4 PLUG #5 PLUG #6 PLUG #7
Size of Hole or Pipe in which Plug Will Be Placed (inche: 7 7
Depth to Bottom of Tubing or Drill Pipe (ft 5410 750
Sacks of Cement To Be Used (each plug) TBD TBD
Slurry Volume To Be Pumped (cu. ft.) 282 162
Calculated Top of Plug (ft.) 4100 0
Measured Top of Plug (if tagged ft.) N/A - future N/A - future
Slurry Wt. (Lb./Gal.) TBD TBD
Type Cement or Other Material (Class Ill) TBD TBD
LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED (if any)
From To From To

4306 4330 (existingperfs) 5380 5390 (existingperfs)

4354 4374 (existingperfs) 5390 5410 (to beaddedfor injection)
5045 5050 (existingperfs)

5335 5360 (existingperfs)

Estimated Cost to Plug Wells
TBD - cementype,volumes densityandtypeto be determinedasedbn regulatoryrequirementsindproductsin existenceattime of plugging.

Certification

| certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all
attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the
possibliity of fine and imprisonment. (Ref. 40 CFR 144.32)

Name and Official Title (Please type or print) Signature Date Signed

EPA Form 7520-14 (Rev. 12-11)
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Paperwork Reduction Act Notice

The public reporting and record keeping burden for this collection of information is
estimated to average 4.5 hours for operators of Class | hazardous wells, 1.5 hours for
operators of Class | non-hazardous wells, 3 hours for operators of Class Il wells,

and 1.5 hours for operators of Class Il wells.

Burden means the total time, effort, or financial resources expended by

persons to generate, maintain, retain, or disclose or provide information to or for a
Federal agency. This includes the time needed to review instructions; adjust the
existing ways to comply with any previously applicable instructions and requirements;
train personnel to be able to respond to the collection of information; search data
sources; complete and review the collection of information; and, transmit or otherwise
disclose the information. An agency may not conduct or sponsor, and a person is not
required to respond to, a collection of information unless it displays a currently valid
OMB control number. The OMB control numbers for EPA’s regulations are listed in
40 CFR Part 9 and 48 CFR Chapter 15.

Please send comments on the Agency’s need for this information, the accuracy of the
provided burden estimates, and any suggested methods for minimizing respondent
burden, including the use of automated collection techniques to Director, Office of
Environmental Information, Collection Strategies Division, U.S. Environmental
Protection Agency (2822), Ariel Rios Building, 1200 Pennsylvania Ave., NW.,
Washington, DC 20460; and to the Office of Information and Regulatory Affairs, Office
of Management and Budget, 725 17th Street, NW., Washington, DC 20503, Attention:
Desk Officer for EPA. Please include the EPA ICR number and OMB control number
in any correspondence.

EPA Form 7520-14 Reverse



OMB No. 2040-0042 Approval Expires 12/31/2018

United States Environmental Protection Agency I. EPA ID Number
Py EP Underground Injection Control TA | C
N’ . - -
\7 A Permit Application - N
(Collected under the authority of the Safe Drinking U 0 I\ T j.',' ( . [
Water Act. Sections 1421, 1422, 40 CFR 144) =l

Read Attached Instructions Before Starting

For Official Use Only
Application approved Date received
Permit Number Well ID FINDS Number
mo day year mo day year
Il. Owner Name and Address Ill. Operator Name and Address

Owner Name Owner Name

Alta Mesa Services, LP Alta Mesa Services, LP
Street Address Phone Number Street Address Phone Number

15021 Katy Freewway, Suite 400 (281) 530-0991 15021 Katy Freeway, Suite 400 (281) 530-0991
Citv State ZIP CODE City State ZIP CODE

Houston TX 77094 Houston TX 77094

IV. Commercial Facility V. Ownership VI. Legal Contact VIL. SIC Codes
Yes Private [ | Owner NAICS=211111
No Federal ["| Operator SIC = 1311
Other
VIll. Well Status (Mark "x7)
D A Date Started E B. Modification/Conversion E C. Proposed
mo day year
Operating
IX. Type of Permit Requested (Mark "x™ and specify if required)
A driiitisat B Hisa Number of Existing Wells | Number of Proposed Wells | Name(s) of field(s) or project(s)
1 (One) 1 (One) DJS Properties 2-14
X. Class and Type of Well (see reverse)
A. Class(es) B. Type(s) C. If class is "other” or type is code "x,' explain D. Number of wells per type (if area permit)
(enter code(s)) (enter code(s)) N/A I (One)
Class 11 Type D
Xl. Location of Well(s) or Approximate Center of Field or Project XIl. Indian Lands (Mark 'x')
Latitude Longitude Township and Range
Deg Min Sec Deg Min Sec Sec Twp Range | 1/4 Sec | Feet From | Line | Feet From| Line
44 02 19.2 1116 |46 60 14 8N 4w NW 95 NL | 2315 WL

XIll. Attachments

(Complete the following questions on a separate sheet(s) and number accerdingly; see instructions)

For Classes |, II, lll, (and other classes) complete and submit on a separate sheet(s) Attachments A--U (pp 2-6) as appropriate.
required. List attachments by letter which are applicable and are included with your application.

Attach maps where

XIV. Certification

| certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all attachments
and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the information is true,
accurate, and complete. | am aware that there are significant penalties for submitting false information, including the possibliity of fine and

imprisonment. (Ref. 40 CFR 144.32)

B. Phone No. (Area Code and No.)

A. Name and Title (Type or Print)
(281)943-1347

Dale R. Hayes, VP Frontier Operations

D. Date Signed

C. Signature
é@dj ﬁé{f" 4 08/07/2017

EPA Form 75206 (Rev. 12-11)




Class |

Type “I”
(13 M ”
“w’l
“x”

Class I

“D”
HR"
“Hll
“x”

Type

Class Il

“G”
usn
“U"
l‘xl’

Type

Well Class and Type Codes

Wells used to inject waste below the deepest underground source of drinking
water.

Nonhazardous industrial disposal well

Nonhazardous municipal disposal well

Hazardous waste disposal well injecting below USDWs
Other Class | wells (not included in Type “I," 'M,”or “W")

Oil and gas production and storage related injection wells.

Produced fluid disposal well

Enhanced recovery well

Hydrocarbon storage well (excluding natural gas)

Other Class |l wells (not included in Type “D,” “R,” or “H")

Special process injection wells.

Solution mining well

Sulfur mining well by Frasch process

Uranium mining well (excluding solution mining of conventional mines)
Other Class Il wells (not included in Type “G,” “S,” or “U”)

Other Classes Welis not included in classes above.

Class

I new well
existing

Il new well
existing

Il new well
existing

Other Classes

EPA Form 7520-6 (12-11)

Class V wells which may be permitted under §144.12.
Wells not currently classified as Class |, 1i, lll, or V.

Attachments to Permit Application

Attachments

ABCD,F,H-S,U

A B,C,D F,H-U

A B,C E G HM,Q,R;optional-1,J,K,O,P, U
A E G H M Q R,-U;optional-J,K, O, P, Q
A BC,D,FHIJKM-SU

A B,C,D,F.HJKM-U

To be specified by the permitting authority

page 2 of 6



INSTRUCTIONS - Underground Injection Control (UIC) Permit Application

Paperwork Reduction Act: The public reporting and record keeping burden for this collection of information is estimatedo average
224 hours fora Class | hazardous well application, 110 hours for a Class | non-hazardous well application,67 hours fora Class ll well
application, and 132 hours for a Class Il well application. Burden means the total time, effort, or financial resource expended by
persons to generate, maintain, retain, or disclose or provide information to or for a Federal Agency. This includes the time needed to
review instructions; develop, acquire, install, and utilize technology and systems for the purposes of collectingyalidating, and verifying
information, processing and maintaining information, and disclosing andproviding information; adjustthe existing ways to complywith
any previously applicable instructions and requirements train personnel {o be able to respond to the collection of information; search
data sources; complete and review the collection of information; and, transmit or otherwise disclosdhe information. An agency may
not conduct or sponsor, and a person is not required to respond to, a collectionfinformation unless it displays a currently valid OMB
control number. Send comments on the Agency's need for this information, the accuracyof the provided burden estimates, and any
suggested methods for minimizing respondentburden, including the use of automated collection techniques to Director, Collection
Strategies Division, U.S. Environmental Protection Agency (2822), 1200 Pennsylvania Ave., NW, Washington, DC 20460. Include the
OMB control number in any correspondence. Do not send the completed forms to this address.

This form must be completed by all owners or operators of Class |, I, and Il injection wells and others who may be directed to
apply for permit by the Director.

L EPA 1.D. NUMBER - Fill in your EPA Identification Number. If you do not have a number, leave blank.
18 OWNER NAME AND ADDRESS - Name of well, well field or company and address.

1. OPERATOR NAME AND ADDRESS - Name and address of operator of well or well field.

v. COMMERCIAL FACILITY - Mark the appropriate box to indicate the type of facility.
OWNERSHIP - Mark the appropriate box to indicate the type of ownership.
VL. LEGAL CONTACT - Mark the appropriate box.

vil. SIC CODES - List at least one and no more than four Standard Industrial Classification (SIC) Codes that best describe the
nature of the business in order of priority.

Vil WELL STATUS - Mark Box A if the well(s) were operating as injection wells on the effective date of the UIC Program for the
State. Mark Box B if wells(s) existed on the effective date of the UIC Program for the State but were not utilized for injection.
Box C should be marked if the application is for an underground injection project not constructed or not completed by the
effective date of the UIC Program for the State.

IX. TYPE OF PERMIT - Mark “Individual” or “Area” to indicate the type of permit desired. Note that area permits are at the
discretion of the Director and that wells covered by an area permit must be at one site, under the control of one person and
do not inject hazardous waste. If an area permit is requested the number of wells to be included in the permit must be
specified and the wells described and identified by location. If the area has a commonly used name, such as the “Jay
Field,” submit the name in the space provided. In the case of a project or field which crosses State lines, it may be
possible to consider an area permit if EPA has jurisdiction in both States. Each such case will be considered individually, if
the owner/operator elects to seek an area permit.

X CLASS AND TYPE OF WELL - Enter in these two positions the Class and type of injection well for which a permit is
requested. Use the most pertinent code selected from the list on the reverse side of the application. When selecting type X
please explain in the space provided.

X1 LOCATION OF WELL - Enter the latitude and longitude of the existing or proposed well expressed in degrees, minutes, and
seconds or the location by township, and range, and section, as required by 40 CFR Part 146. If an area permit is being
requested, give the latitude and longitude of the approximate center of the area.

Xxi. INDIAN LANDS - Place an “X" in the box if any part of the facility is located on Indian lands.

X, ATTACHMENTS - Note that information requirements vary depending on the injection well class and status. Attachments
for Class I, I, il are described on pages 4 and 5 of this document and listed by Class on page 2. Place EPA ID number in
the upper right hand corner of each page of the Attachments.

XIv. CERTIFICATION - All permit applications (except Class 1l) must be signed by a responsible corporate officer for a
corporation, by a general partner for a partnership, by the proprietor of a sole proprietorship, and by a principal executive or
ranking elected official for a public agency. For Class Il, the person described above should sign, or a representative duly
authorized in writing.

EPA Form 7520-6 Page 3 0f6



INSTRUCTIONS - Attachments

Attachments to be submitted with permit application for Class I, II, 1ll and other wells.

A

AREA OF REVIEW METHODS - Give the methods and, if appropriate, the calculationsused to determine the size of
the area of review (fixed radius or equation).The area of review shall be a fixed radius of 1/4 mile from the well bore
unless the use of an equation is approved in advance by the Director.

MAPS OF WELL/AREA AND AREA OF REVIEW - Submit a topographic map, extending one mile beyond the property
boundaries, showing the injection well(s) or project area for which a permit is sought and the applicable area of
review. The map must show all intake and discharge structures and ail hazardous waste treatment, storage, or
disposalfacilities. If the application is for an area permit, the map should show the distribution manifold (ifapplicable)
applying injection fluid to all wells in the area, including all system monitoring points. Within the area of review, the
map must show the following:

Class |

The number, orname, and location of all producing wells, injection wells, abandoned wells, dryholes, surface bodies
of water, springs, mines (surface and subsurface), quarries, and other pertinent surface features, including
residences and roads, and faults, ifknown or suspected. In addition, the map mustidentify thosewells, springs, other
surface water bodies, anddrinking water wells located within one quarter mile of the facility property boundary. Only
information of public record is required to be included in this map;

Class i

In addition to requirements for Class |, include pertinent information known to the applicant. This requirement
does not apply to existing Class Il wells;

Class Il

In addition to requirements for Class |, include public water systems and pertinent information known to the
applicant.

CORRECTIVE ACTION PLAN AND WELL DATA - Submita tabulation of data reasonably available from public records
or otherwise known to the applicant on all wells within the area of review, including those on the map required in B,
which penetrate the proposed injection zone. Such data shall include the following:

Class |

Adescription ofeach well's types, construction, date drilled, location, depth, record of plugging and/or completion, and
any additional information the Director may require. In the case of new injection wells, include thecorrective action
proposed to be taken by the applicant under 40 CFR 144.55.

Class i

In addition to requirement for Class I, in the case of Class Il wellooperating over the fracture pressure ofthe injection
formation, ail known wells within the area ofreview which penetrate formations affected by the increase in pressure.
This requirement does not apply to existing Class |l wells.

Class Il

In addition to requirements for Class |, the corrective action proposed under 40 CFR 144.55 for all Class [Il wells.

MAPS AND CROSS SECTION OF USDWs - Submit maps and cross sections indicating the vertical limits of all
underground sources of drinking water within the area of review (both vertical and lateral limits for Class 1), their
position relative to the injection formation and the direction of water movement, where known, in every underground
source of drinking water which may be affected by the proposed injection. (Does not apply to Class Il wells.)

EPA Form 7520-6 Page 4 of 6



NAME AND DEPTH OF USDWs (CLASS li) - For Class Il wells, submit geologic name, and depth to bottom of all
underground sources of drinking water which may be affected by the injection.

MAPS AND CROSS SECTIONS OF GEOLOGIC STRUCTURE OF AREA - Submit maps and cross sections detailinghe
geologic structure ofthe local area (including the lithology of injection and confining intervals) andgeneralized maps
and cross sections illustrating the regional geologic setting. (Does not apply to Class 1l wells.)

GEOLOGICAL DATA ON INJECTION AND CONFINING ZONES (Class ll) - For Class Il wells, submit appropriate
geological data ontheinjectionzone and confining zones including lithologic description, geclogical name, thickness,
depth and fracture pressure.

OPERATING DATA - Submit the following proposed operating data foreach well (including all those to be covered by
area permits): (1) average and maximum dailyrate and volume ofthe fluids to be injected; (2) average and maximum
injection pressure; (3) nature of annulus fluid; (4) for Class | wells, source and analysis otthe chemical, physical,
radiological and biological characteristics, including density and corrosiveness, of injection fluids; (5) for Class Ii
wells, source and analysis of the physical andchemical characteristics of the injection fiuid; (6) for Class IIl wells, a
qualitative analysis andranges in concentrations ofall constituents ofinjected fluids. If the information is proprietary,
maximum concentrations only may be submitted, but all records must be retained.

FORMATION TESTING PROGRAM - Describe the proposed formation testing programFor Class I wells the program
must be designed to obtain data on fluid pressure, temperature, fracture pressure, other physical, chemical, and
radiological characteristics of the injection matrix and physical and chemical characteristics of the formation fluids.

For Class |l wells the testing program must be designed to obtain data on fluid pressure, estimated fracture
pressure, physical and chemical characteristics of the injection zone. (Does not apply to existing Class Il wells or
projects.)

For Class [l wells the testing must bedesigned to obtain data on fluid pressure, fracture pressure, and physical and
chemical characteristics of the formation fluids if theformation is naturally water bearing. Only fracture pressure is
required if the program formation is not water bearing. (Does not apply to existing Class Ill wells or projects.)

STIMULATION PROGRAM - Outline any proposed stimulation program.
INJECTION PROCEDURES - Describe the proposed injection procedures including pump, surge, tank, etc.

CONSTRUCTION PROCEDURES - Discuss the construction procedures (according to §146.12 forClass |, §146.22 for
Class I, and §146.32 for Class [ll) to be utilized. This should include details of the casing and cementing program,
logging procedures, deviation checks, and the drilling, testing and coring program, and proposed annulus fluid.
(Request and submission of justifying data must be made to use an alternative to packer for Class 1.)

CONSTRUCTION DETAILS - Submit schematic or other appropriate drawings of the surface and subsurface
construction details of the well.

CHANGES IN INJECTED FLUID - Discuss expected changes in pressure, native fluid displacement, and direction of
movement of injection fluid. (Class 11l wells only.)

PLANS FOR WELL FAILURES - Outline contingency plans (proposed plans, if any, for Class Ii) to cope with all
shut-ins or wells failures, so as to prevent migration of fluids into any USDW.

MONITORING PROGRAM - Discuss the planned monitoring program. This should be thorough, inciuding maps
showing the number and location of monitoring wells as appropriate and discussion of monitoring devices, sampling
frequency, and parameters measured. If a manifold monitoring program is utilized, pursuant to §146.23(b)(5),

describe the program and compare it to individual well monitoring.

PLUGGING AND ABANDONMENT PLAN - Submit a plan for plugging and abandonment of the well including: (1)

describe the type, number, and placement (including the elevation of the top and bottom) of plugs to be used; (2)

describe the type, grade, and quantity of cement to be used; and (3) describe the method to besed to place plugs,

including the method used to place the welin a state of static equilibrium prior to placement of the plugs. Also for a
Class |l well that underlies or is in an exempted aquifer, demonstrate adequate protection ofJSDWs. Submit this

information on EPA Form 7520-14, Plugging and Abandonment Plan.
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R NECESSARY RESOURCES - Submit evidence such as a surety bond or financial statement to verify that the
resources necessary to close, plug or abandon the well are available.

S. AQUIFER EXEMPTIONS - Ifan aquifer exemption is requested, submit data necessary to demonstrate that theaquifer
meets the following criteria: (1) does notserve as a source of drinking water; (2) cannot now and will not in the future
serve as a source of drinking water; and (3) the TDS content of the ground water is morghan 3,000 and less than
10,000 mg/l and is not reasonablyexpected to supply a public water system. Data to demonstrate that the aquifer is
expected to be mineral or hydrocarbon production, such as general description of themining zone, analysis of the
amenability of the mining zone to the proposed method, and time table for proposed development must also be
included. For additional information on aquifer exemptions, see 40 CFR Sections 144.7 and 146.04.

T. EXISTING EPA PERMITS - List program and permit number of any existing EPA permits, for example, NPDES,
PSD, RCRA, etc.
u. DESCRIPTION OF BUSINESS - Give a brief description of the nature of the business.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT A

A.  AREA OF REVIEW - 40 CFR 146.6 requires that the area of review (AOR) for each injection well or each
field, project or area of the State be determined per either paragraph (a) or (b) of the regulation.
Based on the remote location of the well and the lack of potential pathways which may cause the
migration of the injection and/or formation fluid into an underground source of drinking water, Alta
Mesa Services, LP has adopted the % mile fixed radius to define the project AOR provided for in the
regulations (i.e., 40 CFR 146.6(b)). Specifically, the AOR for this application encompasses a % mile
radius circle from the wellbore.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT B

B. MAPS OF WELL/AREA AND AREA OF REVIEW - There are no notable wells, springs, water bodies, etc.
within the 0.25 mile radius Area of Review.

SAMANTAN,  LL 68 B oy L Ay e i
. Legend

. +* 1mile radius around DJS 2-14
&+ 1/4 mile radius

- ¥ DJS Properties 2-14 Well
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT G

G. GEOLOGICAL DATA ON INJECTION AND CONFINING ZONES (Class I1) - In the Alta Mesa Services, LP DJS Properties 2-
14 the proposed injection zone is in a section of the Chalk Hills Formation, composed mainly of permeable quartz
rich sandstone (See Figure G-1 on next page). Per well log correlation the top of the injection zone occurs at 4,910’
TVD and is 590" in gross thickness (5,500' Well TD). The confining zone is both the overlying Glenns Ferry Formation
and the Chalk Hills formation. These formations are very widely distributed in this basin and are typically very
impermeable claystones. (See Figure G-2 on page 8). In the DJS Properties 2-14 well the Glenns Ferry formation
(approx. 250'-1,600' TVD) is composed of highly impermeable lacustrine Claystone, as well as scattered arkosic
sandstones. The Chalk Hills formation (approx. 1,600'-4,910'TVD) contains more lacustrine claystone, silicic volcanic
ash, and basalt. Per well log correlation the top of the confinement zone is found at 250" TVD and is 4,660' thick.
The Pierce Gulch Aquifer is found at the surface and is 250' thick. The Pierce Gulch aquifer is comprised
of laminated sandstones interbedded with siltstones and clays.

Geology of the Injection Zone is described on Figure G-3, Pages 9-14.

Zone Function Depth Thickness Geologic Name Lithological
Description
USDW Zone: ST 250’ Pierce Gulch Aquifer Saridstone,

250’ TVD Claystone/Siltstone

250’ TVD 1,350’ Glenns Ferry Formation Lacustrine Claystone
Lacustrine, Claystone
and Fluvial Sediments,

Confining Zones: 1,600’ TVD-

4,910’ TVD 3,310 Chalk Hills Formation Silicic Volcanic Ash and
Basalt
’ D . . "
Injection Zone: :g);?SIC:{T\:g 590’ Chalk Hills Formation Quartz Rich Sandstone

The fracture pressure in the Chalk Hills Formation @5390" has been estimated at 3214 psi, based on a 12
ppg equivalent fluid density A leak off test will be run during the completion procedure to verify the
fracture pressure of the confining zone as necessary. Dipole sonic data may become available prior to the
completion construction procedure, and will be utilized instead of performing a leak off test to provide the
capability to calculate Poisson’s ratio and the associate frac gradients in the injection and confining zones.
In addition, a step-rate test will be run prior to injection operations to determine actual fracture pressure
in the injection zone. Injection operations will be controlled to always provide at least 50 psi below that
pressure.

1oe 6]35



EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

DJS 2-14 Composite Lithological Section Figure G-1

Descriptions

0 TVD - Top of USDW ZOne - ’]
-———— Sandstone

250’ v Glenns Ferry fm. o — -J

“==— Lacustrine Claystone with minor thin Sandstones

Chalk Hills fm.

~——— Thick Lacustrine Claystone and Bentonite

4,378’ TVD - Top of Basalt

— Silty Claystone, Basalt, Volcanic Tuffs

4,910° TVD — Top of Injection Zone

———— Massive Sandstones, Thin Claystones

5,500 TVD —_
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

DJS 2-14 Proposed Injection Well — Regional Lacustrine Claystone Seal Map
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Figure G-3

AM Idaho DJS #2-14 Proposed Disposal Well
Geologic Setting

Township: 8 North - Range: 4 West - Section 14
Payette County, Idaho

The following structure and Isopach maps were created from interpreting proprietary 3-D seismic data in conjunction with
subsurface well control. Subsurface to seismic ties were done by making synthetic seismograms and verifying ties with
seismic modelling. Due to the subsurface presence of basalts (very high acoustic impedance), the seismic to subsurface ties

are excellent. The quality of the seismic data is very good to excellent, lending strong confidence to the interpretations
Presented herein.
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Structure Map (subsea): Top Sand 3
Proposed Injection Zone - Scale 1”: 1000’

& Horizon: DEPTH SAND 3 (Subsea)- Amp 1.345 ZC (DMS) (Red), Data Type: Depth (Active Contour: DEPTH SAND 3 (Subsea)- Amp 1.345 ZC (DMS) (Black), Data Type: . |- =[]

BO6 MM () xi®O & @ L = owh JA<KEHS

EHeE=
— o lif

230000
)

-3093.000
-J062.760
-3032.520
-2002.280
-2972.040
-2941.600
-2911.560
-2881.320
-2851.080
-2820.640
-2750.600
-2760.260
-2720.120
-2659.880
-26€9.640
-2629.400
-2609.160
-25878 920
-2548.680
-2518.440
-2480.200
_ -2457.960
| | -2427.720
‘ | -2397.480
-2367.240
L -2337.000

AN IDAHOD
865000+ 1-15 ﬁ“v\ 1408250250000
um\_wvu

G ) , Endge Erargy

1-14 .un__vxl S5 imestes
| ‘

~22681 N...QP 870080 00 Feet. Inine:1155.0, Crossine:1502.0, KillebrewAwillovs (3D). Edit Flarimeter Palygon

=
g e

C

Ge | 0T ¢

DMS 9/2017

SINIWHIVLLY NOILVIITddV LINY3d TO4LNOD NOILI3rNI ANNOYDYIANN — Vd3



Ge |11 °28ed

Structure Map (subsea): Top Sand 3
Proposed Injection Zone - Scale 1”: 600’
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Structure Map (below Ground level datum of 2300” ASL): Top Sand 3

Proposed Injection Zone - Scale 1”: 600’

‘& Horizon: DEPTH SAND 3 (Amp 1.345 ZC) (DMS) (Cyan), Data Type: Depth (Active Contour: DEPTH SAND 3 (Amp 1.345 ZC) (DMS) (Black), Data Type: Depth), Version:... o | & _Q
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT H

H. OPERATING DATA — The expected average daily rate and volume is 1000 barrels per day (BPD) / 1000
barrels (BBL). The maximum daily rate and volume is expected to be 2600 BWPD / 2600 BBL, based on a
mechanistic hydraulic model of the wellbore tubulars and the reservoir characteristics.

The average and maximum surface injection pressures are estimated to be 199 (psig) and 628 psig,
respectively, based on the hydraulic model.

The tubing / casing annulus will be filled with 8.8 Ib/gallon potassium chloride water, supplemented with an
appropriate corrosion inhibitor, biocide, and oxygen scavenger chemical additive package.

A step-rate test will be performed after initial commissioning of the injection facilities and well. The step rate
test will allow the reservoir parting pressure to be determined and subsequent injection rates will be limited
to maintain injection pressures at least 50 psi below this pressure.

The source of the injection fluid is produced water, associated with the oil and gas production operations of
wells operated by Alta Mesa in the surrounding area. An analysis of the produced water is attached (See
below - Wastewater Characteristics, EPA Methods). The produced water in this area is very low salinity and
low TDS since the geologic sedimentary history is that of a lacustrine nature.

Wastewater Characteristics, EPA Methods
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

A calculation of the expected injection reservoir capacity was performed. This calculation assumes a confined reservoir
pore space as defined by the isopach of the injection zone in a fault block bounded on 3 sides by faults (see Attachment
G for details). The bulk volume is calculated by determining the area of each isopach interval and using the average of
the areas to calculate the total bulk injection reservoir volume. A porosity of 23% is estimated from open hole wireline
logs for the injection interval. Water saturation is estimated at 80%, with a complimentary 20% gas saturation. This is
based on the swab test of the 5380-5390 perforations, where gas blows were experienced and a water sample showed
the presence of Benzene and other VOC's naturally associated with water associated with hydrocarbon reservoirs. The
average net reservoir to bulk thickness ratio is estimated at 90% from a review of the mud log for this interval. The pore
space is estimated to contain 152 million reservoir barrels. Under confined injection, the water, gas, and pore space will
compress and expand respectively to allow for water influx as pore pressure increases. The maximum allowable
pressure is defined by staying 10% below fracture pressure. Fracture pressure is estimated to be equivalent to a 12
Ib/gallon gradient (3214 psi at 5150°). Note that the actual parting pressure will be well defined upon completion of the
well by the execution of a step rate test. The original pressure is estimated at a pressure equal to an 8.6 Ib/gallon
equivalent pressure gradient (2276 psi at 5150’). The maximum allowable pressure used in the calculation of Injection
Zone Capacity is 90% of the fracture pressure (90% of 3214 = 2892 psi). This provides for an allowable increase in the
reservoir pressure of 616 psi (2892-2276). Water, gas, and pore space compressibility’s are estimated using standard oil
and gas industry correlations. Based on the original reservoir volume, along with the allowable pressure increase and
the sum of the compressibilities, it is estimated that a total of 7,773 thousand reservoir barrels can be injected into this
space before the pressure limit is reached. This equates to 7,368 thousand stock tank barrels based on a water reservoir
volume factor of 1.055 RB/STB.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Calculation of Confined Injection Zone Capacity

DJS Properties #2-14 Injection Zone

Calculation of Reservoir Volumes:

Porosity 0.23 fraction  from well log
Sw 0.80 fraction  water saturation - evidence of gas in swab testing and water analysis
Sg 0.20 fraction gas saturation - evidence of gas in zone from swab testing - residual gas
Gross Volume 94,700 acre-ft from planimetry calculations below
Net/Gross Ratio 0.90 fraction from well logs
Pore Volume 19.603 acre-ft
Reservoir Isopach Area Planimeter Readings:
CONTOUR DELTA DELTA
LINE AREA > RATIO OF CONTOUR VOLUME
VALUE (acres) AREAS (ft) (acre-ft)
0 269.00

100 234.00 0.8699 100 25,150.0

200 205.00 0.8761 100 21,950.0

300 173.00 0.8439 100 18,900.0

400 144.00 0.8324 100 15,850.0

500 113.00 0.7847 100 12.850.0

TOTAL ==> 94,700.0 gross bulk reservoir volume

Injection Zone Capacity

Item Value Units  Comments - notes
Datum Depth: 5150 ft. BGL average depth of injection zone
Average Temperature 251 deg F ML Investments 1-3 production log
Initial Pressure: 2276 psi 8.6 ppg equivalent pore pressure at datum depth
Fracture Pressure: 3214 psi 12 ppg equivalent pore pressure at datum depth
Maximum Allowable Pressure 2892 psi 90% of fracture pressure
Maximum Pressure Increase (dP) 616 psi maximum allowable pressure less initial pressure
Average Pressure 2584 psi average of initial pressure and maximum zallowable pressure
Water Salinity 750 ppm Cl estimated average
Water Compressibility 3.48E-06 1/psi Osifs Correlation
Gas Compressibility 3.87E-04 1/psi Meehan et al, Gas gravity = 0.65 from ML Investments 1-10 Well
Rock pore volume compressibility 3.50E-06 1/PSI Hall's Correlation
Reservoir Water Volume Initial 15,682 acre-ft Pore Volume * Sw
Reservoir Water Valume Initial 121,662,439 RBbls Pare Volume * Sw
Resenvoir Water Volume Compression 261,022 RBbls dP * water compressibility” initial water volume
Resemvoir Gas Space Volume Initial 3,921 acre-ft Pore Volume * Sg
Reservoir Gas Space Volume Initial 30,415,860 RBbls Paore Volume * Sg
Gas Pore Space Compression 7,250,191 RBbls dP * gas compressibility * initial gas volume
Pore Space Volume Increase 262,281 Rbbls dP * pore space compressibility
Total Pore Space volume increase 7,773,494 RBbls sum of water, gas, and pore space compression
Bw (water formation volume factor): 1.055 RBbI/STBbI McCain's Correlation
Total Stock Tank Barrels Capacity 7,368,241 STBbls  adjust to surface conditions by dividing by water formation volume factor (Bw)

Stock tank barrels are measured at atmospheric pressure and 60 degrees F.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS
ATTACHMENT |

FORMATION TESTING PROGRAM - A step rate test will be run at the time of initial completion to determine
the actual parting pressure of the injection interval after the packers and tubing is installed. The water used in
this test will be from the same source as the proposed source water. Surface injection pressure and injection
rates will be measured during the step rate test. The determination of bottom hole parting pressure will be
indicated by a departure in the injectivity ratio (dRate/dPressure) when the parting pressure is exceeded. The
pressure defined by the intersection of the slopes of the injectivity data below and above parting pressure will
define the surface maximum injection pressure. All injection operations will be held to 50 psi or more below
this pressure to assure that fracturing of the injection interval does not occur. Bottom hole pressures will be
calculated based on the density of the fluid being injected, along with surface pressure measurements. Water
samples were collected and analyzed on the interval at 5380-90’ and is believed to be representative of the
entire interval being proposed for injection.

Page 18|35



Ge|ler 28ed

"JuspIyYNs 8q pjnoys AuARdaful pazeinwsun ayl pue Ayjigeawuad poos sey
e3Je S|y} ul duolspues 3Y| "Papaau aq 0} paidadxa s wesSoud uonenwils oN — NVIO0Hd NOILYINNILS T

[ INJWHOVLLY

SINIWHIVLLY NOLLYIINddV LINY3d TOYLNOD NOILDIINI GNNOYDYIANN — Vd3



EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

K.

ATTACHMENT K

INJECTION PROCEDURES — Individual monitoring of the DJS Properties #2-14 is planned. Gauges will be
installed at the wellsite, and a flow meter will be installed at the pump station. Casing pressure will be
maintained at 0 psig. If any pressure is noted on the annulus between the tubing and the production
casing, injection will immediately be halted. Injection will not be resumed until the source of the pressure
has been identified and repaired. Injection pressure at the wellhead on the tubing will be maintained 50
psi below parting pressure. An initial step-rate test will be performed to determine parting pressure to
beginning injection operation. Produced water will be gathered into stock tanks and through additional
settling and filtration vessels, as necessary to assure clean water is pumped downhole. A polish filter will
be installed at the wellhead to catch any solids that make their way to the wellhead. An injection pump
will be located near the stock tanks to pressurize the water and transport the water via flowline to the
wellhead. A pressure relief valve will be installed on the pump to prevent excessive pressure from being
placed on the flowline. This relief valve will be piped back to the source tanks or to the intake of the
pump. Source water will be provided by the producing wells. The flowline will be buried below grade to
avoid freezing issues. The portion of the flowline above grade will have insulation and heat tracing to
avoid freezing during winter operations. The flowline easement and wellhead will be visually inspected
daily (within reason, due to considerations of weather and other force majeure) by field operating
personnel.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT L

L. CONSTRUCTION PROCEDURES —
Historical:

Spud well 9/11/2014. Surface hole was drilled with 12 %” bit to 1093’. 9 5/8” 40 Ib/ft K-55 LTC casing was
then set at 1082’ and was cemented back to surface. An 8.75” hole was drilled to 5,500’ and production
casing was then run and cemented (7" 26 Ib/ft J-55 LTC casing with bow spring centralizers). A top down
cement job was then performed on the 7” casing, to provide cement coverage between the production casing
and the surface casing down below the shoe of the surface casing. The prospective hydrocarbon intervals
were then tested by perforating and flow/swab tested each of 5 intervals between 5390’ and 4306’. All tested
non-commercial. The first zone at 5380-5390’ did have good gas blows during swabbing. Cement retainers or
bridge plugs were set between intervals during the testing operations which proceded from the bottom to the
top interval, and was also placed above last interval after testing. Testing was completed by 11/3/2014. See
attached wellbore diagram.

Planned Injection Completion Construction:

1. Move in workover rig.

2. Pressure test casing above bridge plug at 4,294’

3. Drill out top plug and cement squeeze perforations in the interval 4,306’ - 4,374’.

4. Drill out squeeze and test same. Re-squeeze as necessary.

5. Drill out plugs and retainers to below float collar to 5,450’. If dipole sonic data is not available, run
leak-off test prior in the Confining Zone to verify fracture gradient in the Confining Zone.

6. Add perforations in interval 5390 — 5410’.

7. Run tubing, packer and isolation packer to 4880’ and set upper packer at 4200’. (see attached wellbore

diagram)
8. Hang off tubing and install wellhead assembly.
9. Run step rate test with actual produced water to determine parting pressure and injectivity.
10. Connect gauges and filter pod, flowline, pump, and commission injection system.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Alta Mesa Holdings DIS Properties 2-14
Willow Field - Payett County, ID
ICurrent Wellbore Diagram as of 11/3/2014 - Well Temporarily Abandoned I
Spud 9/12/2014 T&A'd 11/3/2014

GL Elevation above MSL: 2,488' 5K Dual - Master Single Wellhead

Casing & Cement
Conducter - 133800, @ 80'

Swrface: 24jts, 9-58" 0D, 8.83ID,408, K-55 @ 1,
215 Sacks, (144 Bbls) Type lll Cernent +

Slurrylite 50 Pps, 2074 MS-500, 524 Hw

Gypsurmn, 5% Salt B\W.0.W., 0.755 TSFL-

180, 0.2572 CFL-300, 3.77 fta¥sk, 14.22 gallsk,

10.4 ppg. Followed by 70 sacks, (17 Bbbls)

Type lll Cement + 52£ Salt B.W.O.W., 1.36

ft¥sk, 6.42 galtsk, 14.8 ppa

24 jts 95/8" casing
1,034" set float collar Surface Casing

1 Joint 9 5/8" casing_J

1,057' TOC
Pump Top Job as Follows: Pump 116 sacks 1,082' set float Shoe
(23 Bbls) Calprem Cement + 2% Cacl2, 115
ft¥sk. 5 galisk, 15.8 ppg. Pump Top out

cement (3 1.0 Bpm & 100 psi. (4 Bbls Cement

ta euirfacal

Freduction: 7" 0D, 6.276" ID, J-55 @5.500"
Run 122 Total joints of 7", 268 J-55, LTC Casing as
follows:

Float Shoe set @ 5,500', 2 Joints of Casing. Float
collar set @ 5,406', 120 Joints of casing. Ran 64
Total 7" X 8 ¥2" Bow Spring Centralizers, 1-
Centralizer 10 above Shoe, 1- Centralizer on st
casing Collar, 1- Centralizer 10° Below Float Collar,
Centralizer on every Joint to Joint # 44 @ 3,509
Then every 4th Joint to Joint #120 @ 80".
Centralizers Where Installed on collars on Casing
Joints. Filled & circul ated every 20 joints (No tight
hole or problems Running Casing) [Tag with Joint
#122 @ 5,500); 4,294' CIBP (11/3/14)

4,306-30' perfw/ 2" RTG x 4 JSPF x 120 deg ph (11/1/14)
4,354-74' perf w/ 2" RTG x 4 JSPF x 120 deg ph (11/1/14)
perfin 2 runs, no prs 13.5 BW, 0 BO, 0 MCF

Cement as Follows: Pump 10 bbls of Diesel, 25 bbls
of 10.0 Ppg Weighted Spacer @ 4.0 Bpm and 250
psi, Followed by 400 Sacks, (129 Bbls) TCl lite 61.6
Pps, Class G Cement, 25.9 Pps Flyash, 5.22 Pps
gel, 182 ft¥sk, 9.72 galisk, 12.7 ppg. Pump Lead
cement @ 3 Bpm & 340 psi. Followed by 265 Sacks,
(54.7 Bbbls) Gas Seal Cement, Class G Cement, 3%
Salt, 0.75% TSFL-180, 0.2%Z C-49, 116 ft3¥sk, 4.9
galisk, 16.0 ppg. Pump Tail cement @ 3 Bpm & 239
psi. Displace with 208 Total Bbls as Follows: 152
Bbls 424 KCL Water @ 2 Bpm & 1300 Psi, (Lost
Returns With 152 Bbls Displacement Away) [ No
Returns on last 56 Bbls) Pumped last 56 Bbls
Displacement @ 1Bpm & 3,700 Psi. [Burnped plug
With 4,200 psi) Bleed off 2.5 Bbls, Check Floats,
Floats Held Good. [No Spacer or Cement to Surface)

5,035' CIBP (10/31/14)

5,045-50' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/28/14)
29.7 BW, 0 BO, 0 MCF

5,300 CIBP (10/28/14)

5,335-38' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/27/14)
49 BW, 0 BO, 0 MCF

5,350' Cement ratianer (10/26/14)

5,358-60" perf W/ 3 1/8" csg gun, 4 JSPF x 90 deg ph (10/24/14)
No prs after, 2 hrs no flow; 26.1 BW, 0 BO, 0 MCF

5,375' cement retainer (10/24/14)

5,380-90' perf W/ 4 JSPF x 80 deg ph (10/22/14)

no psi after perf - Rec. 37 BW, no oil show

some gas vapers w/ swab runs

5,406 float collar

Pumped 9 cubic yards cement top-down job.

5,500 float shoe
5,500' TVD
Well Name & No.: DJS Properties 2-14 Field: Willow
County: Payette tate: ldaho
Total Depth (MD): 5,500 {TvD) 5,500
Date Completed: T&A on 11/3/2014 Latest Revision Date: 2/3/2015
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Alta Mesa Holdings DIS Properties 2-14
Willow Field - Payett County, 1D

Proposed Injection Completion Configuration ]

Spud 9/12/2014 T&A'd 11/3/2014

GL Elevation above MSL: 2,488

LCasing & Cement
Conductor - 1331800, @ 80'

Sorface: 24 jts, 9-518" 0D, 8.83 ID. 404, K-55
215 Sacks, (144 BbL) Type I Coement + Slurrylive 50 Ppr,
20 MES-500, 54 HW Gyprum, 52 Salt B.W.0W., 075
TSFL=180,0.25:2 CFL-300,2.77 Fe3/irk, 14.22 qalirk, 10.4
pra.Follouedby T0racke, (1ITELLL) Type I Coment +
54 Sale B WO, 135 Fe3irk, 6.42 qalirk, 1.5 ppq.

Pump Top Job as Follows: Pump 116 sacks
(23 Bbls) Calprem Cement + 234 Cacl2, 115
ft3tsk, 5 galtsk, 15.8 ppg. Pump Top out
cement @ 1.0 Bpm & 100 psi. (4 Bbls

Mamant b curfacal

Froduetion- 7" 00,6.276" D, J-55 @5.500"
Run 122 Total joints of 7", 264 J-55, LTC Casing
as follows:

Flaat Shooret @&5,500', 2 Jaintr af Caring, Flaak collar
ret @5,406°, 120 Jointr of caring. Ran 64 Tatal TR 102"
BouSpringContralizers, 1-Contralizor 10' abave Shae,
1=Contralizeranrt caring Callar, 1- Centralizor 10
BelouFloat Callar, Contralizer ansvery Jaintta Joint &
44 @3,509". Then overy dth Joint to Joint $120 & $0°,
Contralizersr Where Inrtallod an collarr an Caring Jaintr.
Fillod & circulated overy 20jaints (Hatight haloor
probloms Running Caring) (Taquith Joint $122 @&
5,5007);

CementarFollows: Pump 10bbLr af Diersl, 25 bblr aF 10.0
PpaWeiqhted Spacor @ d.0EBpm and 250 pri, Followed
by 400 Sacks, (129 BbL) TCllito 61.6 Ppr, Clarr G
Cement,25.9Ppr Flyarh,5.22 Ppr qol, 1.82 Fe30sk,9.72
qallrk, 12.7 ppq. Pump Load comont @ 3Bpm % 240 pri.
Followedby 265 Sackr, (54.7TEBbbL) Gar Seal Coment,
Clarr GComent, 37 Salt, 0.754 TSFL-1$0,0.22 C-49,
116 Fe3drk, 4.9 qalirk, 16.0 ppq. Pump Tail comont & 3
Bpm %239 pri. Dirplace uith20% Tatal Bblr ar Fallowr:
152Bblr 42 KCL Warter @ 2Bpm & 1200Pri, (Lart
Roturnr With 152 Bblr Dirplacement Auay) (HoReturns
onlart 56 B )Pumpsdlart 56 BblrDirplacomant @1
Bpm 23,700 Pri. (Bumpsd pluq With 4,200 pri) Bloo d aff
2.5Bblr, Che<kFloarr,Flaarr Held Gand. (Ha Spaceror

Pumpedd cubicyardr comentrop daunrurface job.

5K Dual - Master Single Wellhead

24 jts 958" casing i
1,034 set float collar Surface Casing
1 Joint 3 58" casing

1067' TOC
1,082' set float Shoe

Upper packer at 4200°

4,306-30"porf Ul 2*RTG x4 JSPF %120 deqph (1111114), ta borquesxed
4,354-T4"porf ud2"RTGxd JSPF x 120 doqph (11/1/14), taborquesxzed

Lower packer at 4860

5,045-50" perf wi 2" RTG # 4 JSPF » 120 deg ph [10/28114)

5,335-38" perf wf 2" RTG # 4 JSPF # 120 deg ph (10/27114)
5,358-60" perf Wi 3 118" csg gun, 4 JSPF 90 deg ph [10/24/14)

5,380-90° perf Wi 4 JSPF x S0 deg ph (10/22¢14)
53390 - 5410 perfs to be added
5,406' float collar - drilled out. PBTD 5450°.

5,500 float shoe
_ 5,500' TVD
‘Well Mame & No.: DJS Properties 2-14 | Field: Willow
County: Payette State: I[daho
Total Depth (MD): 5,500° [T¥D] 5,500

Date Completed: T&A on 114312014

Latest Revision Date: 20312015
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT O

O. PLANS FOR WELL FAILURES -- The potential areas of concern for this type well are three points: 1)
packer to casing seal, 2) tubing connections or tubing body leak, or 3) tubing hanger seals. For any of these
components a leak will be indicated by the existence of pressure on the tubing / casing annulus pressure
gauge. These type of leaks will be contained within the wellbore envelope. If pressure is observed on the
casing gauge, injection operations will immediately cease. The wellhead will be isolated by closing in all
wellhead valves and the pump and flowline valves will be closed. The tubing hanger seals will be inspected
using a wellhead service company technician who can pressure test the seals for leaks. After this testing is
done, a workover rig will be utilized to repair the leaking seals or to pull the tubing and packer so that they can
be inspected for leaks and replaced as necessary. Injection will not be reinstated until the leak is repaired and
the annulus is pressure tested to verify integrity of the injection components.

Mechanical integrity tests will be run periodically according to permit requirements by applying pressure on
the annulus between the production casing and the tubing. This test is designed to detect any production
casing weakness. If any leaks are noted, injection operations will not resume until the leak is located and
repaired.

Page 25|35



celoz 2ded

oM Siyy
104 uejd juswuopueqe pue 3uidsn|d pasodoid ay3 s|ILIAp YoIYM HT-0ZS/ WI04 Y43 Paieldosse pue weidelp
2.04q||am uonein3diyuo) u1dn|d uoalu|-i1sod pasodold 835 — Nv1d LNINWNOANYEY ANV DNIDONTd o]

O INIWHOVLLY

SININHIVLLY NOILVIITddV LINY3d T04LNOD NOILI3rNI dNNOYDYIANN — Vd3



EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Alta Mesa Holdings DIS Properties 2-14
Willow Field - Payett County, ID
I Proposed post-injection plugging configuration I

Spud 9/12/2014 T&A'd 11/3/2014

Casings cut off 5' below ground level

“Cement plug from surfact to 750

Lasing & Cernent
Cenducter - 133800, @ 80'

Swrfeces 24 jts, 958" 0D, 8.83 ID,40#, K-55 @ 1,01
215 Sacks, (144 Bbls) Type lll Cement « Slurnylite 50 Pps,

TSFL-180,0.25% CFL-300, 3.77 ft3isk, 14.22 galisk, 10.4
ppg. Followed by 70 sacks, (17 Bbbls) Type l Cement « 52

24 jts 9 5/8" casin
Salt B.AV.0M., 136 ftdisk, .42 galisk, 4.2 ppg. : g
1,034 set float collar Surface Casing

1 Joint9 5/8" casing i

1,057'TOC
Pump Top .Job as Follows: Pump 116 sacks 1,082 set float Shoe
(23 Bbls) Calprem Cement + 224 Cacl2, 1.15
ftadsk, 5 galtsk, 15.8 ppg. Pump Top out

cement @ 1.0 Bpm & 100 psi. (4 Bbls Cement

ta o1 wrFaral

Froductiorr- 7' 0D, 6.276" ID, J-55 @5.500'
Run 122 Total jairts of 7", 268 J-55, LTC Casing as
follows:

Float Shoe set @ 5,500', 2 Joints of Casing, Float collar
set @ 5,406", 120 Joints of casing. Ran 64 Total 7" X 8 12"
Bow Spring Centralizers, 1- Centralizer 10' above Shoe, 1-
Centralizer on 1st casing Collar, 1- Centralizer 10° Below
Float Collar, Centralizer on every Joint to Joint # 44 @
3.509". Then every 4th Joint to Joint #120 @ 80",
Centralizers Where Installed on collars on Casing Joints.
Filled & circulated every 20 joints (No tight hole or
problems Running Casing) (Tag with Joint #122 @ 5,500°);

7Cement plug from 4100 to 5410'

Cement as Follows: Pump 10 bbls of Diesel, 25 bbls of
10.0 Ppg Weighted Spacer @ 4.0 Bpm and 250 psi,
Followed by 400 Sacks, (129 Bbls) TCl lite 616 Pps, Class
G Cement, 25.9 Pps Flyash, 5.22 Pps gel, 182 it3/sk, 9.72
galisk, 12.7 ppg. Pump Lead cement @ 3 Bpm & 340 psi.
Followed by 265 Sacks, (54.7 Bbbls) Gas Seal Cement,
Class G Cement, 32 Salt, 0.75 TSFL-180, 022 C-43, 116
ft3isk, 4.9 galtsk, 16.0 ppg. Pump Tail cement @ 3 Bpm &
239 psi. Displace with 208 Total Bbls as Follows: 152 Bbls
47 KCL Water @ 2 Bpm & 1300 Psi, (Lost Returns With
152 Bbls Displacement Away) ( No Returns on last 56
Bbls) Pumped last 56 Bbls Displacement @ 1Bpm &
3,700 Psi. (Bumped plug With 4,200 psi) Bleed off 25 Bbls,
Check Floats, Floats Held Good. (Mo Spacer or Cement

Upper packer at 4200'

4,308-30" perf w! 2" RTG # 4 JSPF 120 deg ph [1111{14), to be squeezed
4,354-74' perf wi! 2" RTG « 4 JSPF x 120 deg ph (11#1/14), to be squeezed

Lower packer at 4500

5,045-50' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/28/14)

Pumped 3 cubic yards cement top down surface job.
5,335-38' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/27/14)

5,358-60" perf W/ 3 1/8" csg gun, 4 JSPF x 90 deg ph {10/24/14)

5,380-80' perf W/ 4 JSPF x 80 deg ph (10/22/14)
5380 - 5410 perfs to be added

5,406' float collar - drilled out. PBTD 5450'.
5,500 float shoe

5,500' TVD
Well Name & No.: DJS Properties 2-14 Field: Willow
County: Payette State: Idaho
Total Depth (MD): 5,500’ (TVD) 5,500
Date Completed: T&A on 11/3/2014 Latest Revision Date: 2/3/2015



EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

OME No. 2040-0042 Approval Expires 12/31/2018

United States Environmental Protection Agency

(2} Washington, DC 20460
EPA

PLUGGING AND ABANDONMENT PLAN

Name and Address of Facility Name and Address of Owner!Operator
DIS Pi‘OpCITiCS #2-14 Alta Mesa Services, LP. 15021 Katy Fwy, St 400. Houston. TX 77094
State County Permit Number
Locate Well and Outline Unit on = 1
Section Plat - 40 Acres Idaho Pavette 1U600120

& Surface Location Description

NE 1140f NE 14 0f NE t140f N _1/40f Section 14 _ Township SN_ Range 4W

-
-
-

Locate well in two directions from nearest lines of quarter section and drilling unit

T T

Surface

Location 95 . frm (N1S) N__ Line of quarter section

I

-—I——L—I—-——Il—-l-—[——
|

and 2315 #t_from (E'W) W _ Line of quarter section.

1 O (O A

i : : : - TYPE OF AUTHORIZATION _ WELL ACTIVITY
_J__]_J__ B _-’ Individual Permit __ CLASS 1
[T = = .| Area Permit /. CLASS I
__1_ _[__|_ — R — = r— Rule 7‘ Brine Disposal
Enhanced Recovery
_J__._LJ__ = = — NumberofWellsl_
I | | I l Hydrocarbon Storage
1 1 1 CLASS Il
- Lease Name DJS Prope]‘tles Well Number 2-14
CASING AND TUBING RECORD AFTER PLUGGING METHOD OF EMPLACEMENT OF CEMENT PLUGS
SIZE WT (LB/FT) | TO BE PUT IN WELL (FT) | TO BE LEFT IN WELL (FT) HOLE SIZE Wi The Balance Method
r' 2 Py 3200 8.7% E The Dump Bailer Method
S | o 182 1275 " The Two-Plug Method
13378 1 120 m 172.5 ¥ Qther
CEMENTING TO PLUG AND ABANDON DATA: PLUG #1 PLUG #2 | PLUG#3 | PLUG #4 PLUG #5 PLUG #6 PLUG #7
Size of Hole or Pipe in which Plug Will Be Placed (inche: rid E
Depth to Bottom of Tubing or Drill Pipe (ft 3410 730
Sacks of Cement To Be Used (each plug) IED TBD
Slurry Volume To Be Pumped (cu. ft.) 252 162
Calculated Top of Plug (ft.) 4100 Q
Measured Top of Plug (if tagged ft.) N'A - fuare KA - furare
Slurry Wt. (Lb.JGal.) TED TBD
Type Cement or Other Material (Class Ill) 18D 18D
LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED (if any)
From To From To
4306 4330 {exiting perf) 5380 5390 (existng perfs
2354 4374 (exizdng perfs) £500 3410 (1o be added for mjecton)
5045 5050 (sxisting perfs)
5333 5360 (exizdng perfs)

Estimated Cost to Plug Wells
TBD - cement type. volumes. density and type to be determined based on regulatory requirements and products in existence at time of plugging.

Certification

I certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all
attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, 1 believe that the
information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the
possibliity of fine and imprisonment. (Ref. 40 CFR 144.32)

Name and Official Title (Please type or print) Signature Date Signed

EPA Form 7520-14 (Rev. 12-11)
Ev—




EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT R

R. NECESSARY RESOURCES

This bond replaces and supersedes Aspen American Insurance Co Bond No. SU46286
i effective March 28, 2016,
SeaTT o s IDAHO OIL AND GAS CONSERVATION COMMISSION

= SOND Bond No. 1138356

Knawn all men by 1hese presents, that we _ Alta Mesa Sery

of the County of

{arris intheslateof. __ Texas as principal, and _Lexon Insurance Company.
R ef 10002 Shelbyv d. Suite I isville KY 40223 = as surety, authonzad to

do pusiness in this State, are held and firmly bound unto the State in he penal sum as indicated. fawiul money of the
United States, for which payment, well and truly fo be make, we bind ourselves, and each of us, and each of cur heirs
execulors, administrators or succassors, @nd assians jointly and severally, irmiy by these presants

The condition of this obligation is that whereas the above bounden principal proposes to drill a well or wells for ol
gas, or straligraphic purpesas in and upon the foliowing cescribed lanc situated within the State, to wit' {May be usad
for plankst band or for single weli)
See altached Exhibit A"

NOW, THEREFORE, if the above boundan principal shal’ comply with all of the provisions of the laws of the State
and tnhe rules, regulations and orders of the Conservation Commission of the State, aspacially with reference o the
sroper plugging of said wall or wells. and fifng with the Oil and Gas Conservaticn commession of this State all notices
and records recuired by said Commissicn, in the event said well or wel's do not produce ail or gas in commercia!
quaniubes, or cesse to producs oil or gas in cammercial quantities, then this obligation is void: oihenvise, the same shal
be and remain in full foree and effect.

Penal Sum of _One Hundred Thousand and No/ 100 {S100,000.00;

Nitness our hands and seals, this __ 2dth day of _ March o , 2016

Pringipal _Alta Mesa Services, LP

Pdircipat _______ /" —

Michael A McCabe, CFO
Witness cur hands and seals, this _ 28tch dayof _ March 201h

Surety (printy _Lexan Insurance Company

Surely:signam{e}.l: AV Q - E ; :

ried 11 kellv, Atton ey-ti-Fact -

{if the pnncipal s a corporation, the bond should ke exacuted by its duly authorized officers, wath the seal of the
corporaticn affixed. When principal cr surely executes this bond by agent power of attemey or other evidence of
authonty must accompany the bond )

Idzho Oil and Gas Conservaton Commigsion

Aporoval Date o
Secrefary

Form Mo P.2

POA #LX-264759
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

This bond replaces and sup\.n:.dc» Aspen American [nsurance Company Bond No.

SU46311 effective March 28,

KNOW ALL IMEN BY THESE PRESENTS, That we _AM Idaho LLC

Lease/Plan/Fermit No(s)

State of ldaho
DEPARTMENT OF LANDS

Surety Bond Number 1138357

ee Atlached Exhibi "o

as pnncipal ard

Lexon: Insurance Company

a corparation DrgarEed_'.mder the lzws of the Slate of

l'cx‘.t.s . ard naving its prncipal place of business in the State of Kentu in the City of
Louisville , a5 surety are hald and frmly bound unta the State of idaho 0 the sum o

Qune Hundred Thousand-—---- gollars (3 100,000 00 i kawful money of the United States, cenditicned on the payment of

all damages to the surface and improvements thereoan of lands described in the abave lease’plan/permit specified ana any
outstanding balances as set forth in the lease/nlaripermit. For such payment, well anc truly 1o be made, we bind ourselves, cur
and each of our neirs, executors, administrators, successors and assignaas, as tha case may be jaintly and severally frmly by

thase presents.

THE CCHDITICN of the liregaing oliigation is such thas:

WHEREAS by leaselplsvparmt bearng the abave senisl
nuTDer, tha lasseaipian holderpermilles was granted spedific rghls under
ard pursuant ta Isaka Coce title 58, chapiers 1,3 and € ar daho Code itk
47 chapters 7, 8, 13, 18 or 18, 1o the peranent rules and neguiations of
the Idaho State Board of Land Commigsioners, and

VWHEREAS, said lessacialan hakler/permiltae has by viruo of
the lease'planpermil adoyn refarrec 10, enterad Mo Camaln covenarss and
agreamants sat lodh in such leasadoleniparmt, under which cparaticns sre
1o b2 corducted, ard

WHERFAS, the saiz prncipal. in consideration of beng
parmittad, in lieu of the lessee/plan hokler'penmitlee, ta Iurnish this bead
sgraes and by thess prasents cees rereby ond himself 1o fu000 on behalf
of the lessacfplan hoiderparmitian all af the odligalicns of (he said
‘casaplanpenmit fthe same mamer and 19 tha same extent a: theughhe
woare hes lesseeipian holfer/permittes |Lis understocd and agreed oy the
surety and the procipa! that if thers 5 outstarding resteraton chigations an
the pramises or if cutstarding payments are gue, this baond shall axtend 1o
cover 2l acis for which restoraton iy requred or paymerz of such
autstancing amounis due, both price 1 ard subsequent 1o e date of this
bord, until netified n wrting by the igaha Depariment of Lands that such
requiremenls have deen met or lhe bond has been repdaced. The Kaho
Oepartrient of Lands may require paymant of the entire sum of tis bard, ar
parfiors thereof. upon weitten rolice ta the surety, by the cepariment. of the
lessgeaiplen holderermilles's falure to perform any ablisalions andior pay
any amounts due under the above referenced statites and persnant nulas

sigredenmis 25t ey o March al6

The suraty enal pay ta the Department of Lands the sum of ths
bard, or sortons thereof, as requastesd by the degadment withen 30 gays of
recept of such witien notice  In e event of 3 panal gistrituticn, tha
remaineng tunds and katdities shall not be relegsed urtd the densriment
rofifizs e surely. in witng af ressse of remarnng liabiily o requires
payment of ;e remaning bang kakdiies Fayment af ke Wl gum ar 1he
tong o the deparimenl el releaza the surely of al kabilities ard
clrigations.

KROW THEREFORE, If th2 atowve orncioal shall in good Lulh
observa, carry aut and comgly with all tie kews now exizing of hereafer
eracted, designed ar mitendad for the pootaction of the surace awnes of
said lands agans! damage and resuling 1088 caused Dy Bry Operalions
cariad an under sgid leaseplaniaey il ey such camage ang resiiting
loss shall sa ascaur revertheless. for winch darmage and loes resmbarsement
i5 requires and made, then this chigatan snal taceme void, olharmse o
remain n Ul foroa and effect, ard the kability of the surely undes this zons
for any one or mare defeulls of ke procoal under said Irasedplaniparmit
shal not exzaed In the aggragate the sum s1ated haren above, 1 S lurther
Cl0'|1t.l=c‘ rcmeue. f'1= lre "O'1d n'a, be canceled Dy the surely by the

of l#“(‘i of the ﬁi(nln of ld.mn sUch carrr‘!ahfn lo be :\‘*-1cluu 8 lhe
axpirasan of ninely (93) days aNer tha sannio? of such canoeiaton nolios by
the surety an the Director ay regestersd mal Sozn cancallabon natice
however, snall nat affact any habiity that shail nawe accrued urdar iz bard
prarto the eftectiva data of carcellaticn

s Ev o,

15021 Katy Frwy, Suite 400, Housten, TX 77094
(Husness Adoress)

Toanalee of Surey

Teresa D RKelly, Rutor ocy-in-F

10002 Shelbyville B, Suite 100, Lowssvalle, KY 03]

(Buainnss Adbnss)

ACKNOWI EOGEMENT OF SUAETY

St of ;.-\ ] )
s
Coutyesd Matrin )

On this 28th ey of March

L in e pea 2016 tefoe ma
pevscnaly sgpeamd _eress [ Kelly

Candace 12 Bosheers

. Nartary Putins in s for e State of T

Posan) K e 1 et QHOENeY-J0-Tac]

of e ooperyion thal ssssutnd the sy

pein whn dncaiad tha mabumeet on bebha¥ of sne corpormaon, and sckroadedoss to me that such corporation sxecsed the tame
In 'Witneas ‘Ahanect, | have hersunto set mgrand anc attoed my ool geal of clay arg year Arst above anften

POA 2L X-264760

DL 1801-2513)

Notary Futiic For ___l_l_

Residng at 54480 Wes

My Cemmbscn wapims __ Tanuary 24

512002
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT S

AQUIFER EXEMPTION FOR INJECTION ZONE - See next three (3) pages for water analysis of the water
produced from perforations at 5380 — 5390, which characterizes the water in the proposed injection

zone. The depth of this zone, along with the presence of Benzene and other volatile organic
compounds would limit or prevent the use of the water in this zone for aquifer uses.

Page 3135



EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

L e, g

} Analytical Laboratories, Inc.
i

s LB04 N, 35nd Strect
Y, Boise, Kaha 83703
-3 Prone (208) 342-5515

Atm:  JEFT JANIK Collected By: JTANIK
ALTAMESA SERVICES LI Submsitted By:  JIANIK

15021 KATY FREEWAY STE 400

HOUSTON, TX 77094 Souree of Snmple:
— IS PROP 2-14 PRODUCOD WATER

Time of Collection: 1400

Date of Collection: 100227204

Date Roceived: 1042372034

Repart Date; 117772014 Field Temp: Temp Revd in Lab: 20,4 °C
PWS: PWS Name

Laboratory Analysis Report
Sample Number:  FH2MS

NO FIELD TEMP GIVEN, NO TRAVEL BLANKS ROVD; Mahane, Ethane, tnd Fthene teting wers perfonned by Adcates Mountain Slales

(AMIS).
Analysis Dare e
Test Requested MCL Result Units MDL Method Completed Analyst
A:usniﬁﬁr;;‘l - . .UE{ | .12 7 mgL. 10 r.r:,: ‘)DT __I-.".-."z-: 2614 i(-(‘.
arsenic Low 001 < D03 mgil. HIGS BPA 2008 122014 JH
Sarium, Ba 2 012 mgL 065 FPA200.7 1072272014 KC
Boren, B T40 mgL 0.10 EPA 2007 114720014 KC
Calcium, Ca UR 511 mgl 050 EPA 2007 MZE01L KO
lron, Fo UR 11.9 mzl. 0 EPAZC0LT 10292914 KC
Magneslum, Ma UR 0,50 mzl 0,50 EPA200.7 1072672014 KE
Manganasa Low 0,128 myl 0D.005  EPA 2007 167242013 KC
Fotassium, K LR 56.7 mz/l. a5 EPA200.T 10282014 KC
Solonium Low 0.05 < (0.00% mal 0005 FPA200.8 11732018 IH
Sifica (WH 166 mp/l. 025 EPA200.7 la2a14 KC
Sadium, Na UR 362 mg'l 050 EPA 200.7 1282014 KC
Uranium, U 30 <5 ugfL 5 EPA200S 92001400
WMetals Digastion + EPAZUGY-1T 10232014 IMS
Density 055k e/iml Giravimetric Ha20a Il
Nitrata (as N) <02 mgL 0.2 EPA3CDG 16232014 NC
Page | of 2 Date Reputt Printod 11772014 11 5312
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Laboratory Analysis Report
Sample Number: 11422145

NU FIELD TEMP GI% EN, NO TRAVEL BLANKS REVD; Methane, Tthane, and Ethene tealing were perfonmed by Accutess Moursin Stazes

{AMS)
> o _ SR ; E._re

Test Requested MCL Unlts MDI.  Method Completed Analyst
Benzone I Hf - “{ﬂ" - C‘SV EPA E2608 102872014 CY
Taluere 830 u'l 05 EPARIOOB 10:253:2014  CY
Ethylbenzene 350 ug'L 0.5 EPARIGOB 107282014 CY
Xylene, Tolal 390 uwg'L 0.5 EPA8260B 16282014 CY
Methane 249 mg'L 00003 RSKSOP 175 107272014 AMS
Zthana G399 myil GOHG KSKSOP 178 10272011 AMS
Ethene <0.0024 mg'l G.O024 RSXSOP 175 1W272014  AMs
Alkalinity UR iz mgfl. CaCO3 EPA 2D, l3en2nie  CIS
Chlorigs, CI UR 35 gl i EPA 2000 1072372014 NC
Fluorice, F a0 £ 88 ma/l a1 BRA DGO 112372014 NC
Sulfata, SO4 UR 14 mesL I EPAINCO 16222014 NC
rH LR ad s.u. SMASD0H B 1232014 RME
Conductivily 'R 1,880 umhos 2 SM 25108 107232014 RME
Sicarbenalo ol gl SM 2320 107302014 CJS
Carbenate 20,8 mg/L SM 2320 10302014 QIS
Hydroxids 0.0 mgl SM 2520 167302018 CJs
Resislivity 3.32 ahm®em 10232004 DS
Tolal Dissolved Solids UR 1,540 mgdl 25 SM 2sanC TWIRZ014 GM

Maxitnun Cevarinetion Level |
inum Degection Limk |
|

|

i

Thask vaa lur choosiag Anzlylizs! Lebsmsdones (e pour tesling needs
WI'yua teve a7y questions comcnrg 1 repat,

[Hetze cominet yrur dliwl vz Jasace Wibls Pape 2 of 2 Date Report Ponted 1172004 11:39:12
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Analytical Laboratories, Inc.

1804 N, 33rd Strest Data Repust Printad 1072172013 3:€9:53 PM
Boise, Idsho §3703

\ , htlp:fww w.ane yticallaboratorics.com
Phone (203) 342-5515 Thxe:e test results rededu vy (o Ihe e fexted,

Laboratory Analysis Report
Sample Number: 1442246

Attn: JEFF JANIK Collected By: JJANIK

ALTAMLSA SERVICES, LP Submitted By: JJANIK

15021 KATY FREEWAY STE 400

HOUSTON, TX 77094

Source of Sample:
DJS PROP 2-14 PRODUCOD WATER

‘Time of Collection:  16:00

Date of Collection:  10/22:2014

Date Recelved: 10/23/2014

Report Date: 117212014

PWSH:
Fick$ Temp: TempRevdinlay 204°C PWS Name:

NO FIELD TEMP GIVEN, Radiotopical testing was perfonaad by Sumuit Envininmental (SUM),

i Analysis . Date ]-
I'Test Requested MCL  Resalt Units MDL  Methed Completed Analyst
GrossAlpha  15pG <3 - EPAO000 1141172014 SUM
CGiross Beta 57+4/-5.8 pCVL 4 LEPA 900.0 1171120014 SUM
e Tazzk yeut for choaving Aralyfed! Ladorsceies e your sesthg noats.

IMCL = Maxirum Covazination Leved 1F you lave any coesicna abav! is report, of ery fature

MILL - MethadMirinum Dezctinn Lini nnshytxa! nods, please cortrefyngr elict sunxger

UR = Leaogehated Page | of | dnsxs IRbLs
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT U

u. DESCRIPTION OF BUSINESS - Alta Mesa Services, LP is the operating subsidiary of Alta Mesa Holdings,
LP. Alta Mesa Holdings, LP is a privately-held, independent exploration and production company,
primarily engaged in the acquisition, exploration, development and production of oil, natural gas and
natural gas liquids within the United States.
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Checklist for Idaho Presentation:

-PowerPoint

-Background information on the history of SPA revisions (when did EPA first ask the state to make
revisions? When did EPA and IDWR decide to work together to address?)

-Background information on inadequacies (enforcement requirements, mine-tailing backfill,
groundwater quality values)

-Determination on whether EPA can begin reviewing permits submitted before EPA has primacy

-Materials for permit application submitted?



Anatek Labs, I nc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D »« Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 « email spokane@anateklabs.com

Client: HOLLADAY ENGINEERING CO Batch #: 170315039

Address: 32 NORTH MAIN ST Project Name: CHARACTERIZE WELL
PAYETTE, ID 83661 PRODUCTION WATER

Attn: BASIL TUPYI PC16-0336A

Analytical Results Report

Sample Number 170315039-001 Sampling Date  3/13/2017 Date/Time Received 3/15/2017 12:45 PM
Client Sample ID  WP4-1 Sampling Time 2:30 PM
Matrix Water
Comments
Parameter Result Units PQL Analysis Date Analyst Method Qualifier
Alkalinity 525 mg CaCO3/L 5 3/24/2017 KMC SM2320B
Arsenic ND mg/L 0.02 3/27/2017 HSW EPA 200.8
Barium 0.315 mg/L 0.02 3/27/2017 HSW EPA 200.8
BOD >38.0 mg/L 2 3/20/2017 KMC SM5210B K3,K2
Boron 7.61 mg/L 0.2 3/27/2017 HSW EPA 200.8
Cadmium ND mg/L 0.02 3/27/2017 HSW EPA 200.8
Calcium 70.7 mg/L 1 3/17/2017 SRN EPA 200.7
Chloride 874 mg/L 10 4/11/2017 5:36:00 PM  MER EPA 300.0
Chromium ND mg/L 0.02 3/27/2017 HSW EPA 200.8
COD 277 mg/L 15 3/17/2017 4:30:00 PM  KAE EPA 410.4
Conductivity 4320 umhos/cm 10 3/20/2017 KMC SM2510B
Copper ND mg/L 0.02 3/27/2017 HSW EPA 200.8
Cyanide 0.0131 mg/L 0.01 3/23/2017 MER EPA 335.4
Fluoride 1.89 mg/L 1 3/15/2017 11:14:00 PM  MER EPA 300.0
Hexane extractable material (HEM) 7.2 mg/L 1 3/29/2017 RPR EPA 1664A
Gross Alpha 0.120 +£5.49 pCi/lL 10.1 3/27/2017 GPB EPA 900.0 D9
Gross Beta 592 + 31.8 pCi/lL 6.92 3/27/2017 GPB EPA 900.0
Iron 2.54 mg/L 0.2 3/17/2017 SRN EPA 200.7
Lead ND mg/L 0.02 3/27/2017 HSW EPA 200.8
Magnesium ND mg/L 1 3/17/2017 SRN EPA 200.7
Manganese 0.240 mg/L 0.1 3/17/2017 SRN EPA 200.7
Mercury-CVAFS 431 ug/L 0.1 3/30/2017 ETL EPA 245.7
NO3/N 0.477 mg/L 0.1  3/15/2017 11:35:00 PM  MER EPA 300.0
NO2/N ND mg/L 0.1  3/15/2017 11:35:00 PM MER EPA 300.0
Potassium 558 mg/L 1 3/17/2017 SRN EPA 200.7
Barium Carrier 93.7 % 3/20/2017 SRN EPA 903.0
Radium 226 0.516 + 0.292 pCi/lL 0.189 3/20/2017 SRN EPA 903.0
Barium Carrier 95.0 % 3/21/2017 SRN EPA 904.0
Radium 228 0.972 + 0.220 pCi/lL 0.204 3/21/2017 SRN EPA 904.0
Selenium ND mg/L 0.02 3/27/2017 HSW EPA 200.8
Silica (as SiO2) 50.9 mg/L 1 3/17/2017 SRN EPA 200.7
Silicon 23.8 mg/L 1 3/17/2017 SRN EPA 200.7
Silver ND mg/L 0.02 3/27/2017 HSW EPA 200.8
Sodium 404 mg/L 1 3/17/2017 SRN EPA 200.7

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:1D200001-002; WA:C595
Certifications held by Anatek Labs WA: EPA:WAQ0169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099

Friday, April 14, 2017 Page 1 of 2



Client:
Address:

Attn:

Anatek Labs, Inc.

1282 Alturas Drive « Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 « email spokane@anateklabs.com

HOLLADAY ENGINEERING CO

32 NORTH MAIN ST
PAYETTE, ID 83661
BASIL TUPYI

Batch #:
Project Name:

Analytical Results Report

170315039

CHARACTERIZE WELL
PRODUCTION WATER
PC16-0336A

Sample Number
Client Sample ID
Matrix

Comments

Parameter

TDS

TSS
Strontium
Sulfate
MBAS
Titanium
Turbidity

170315039-001
WP4-1
Water

Result

2910
12.4
2.15
47.3
0.137
ND
9.66

Sampling Date  3/13/2017

Sampling Time 2:30 PM

Units
mg/L
mg/L
mg/L
mg/L
mg/L 342.4MW LAS
mg/L
NTU

PQL
50

0.2
0.05

0.02
0.1

Date/Time Received 3/15/2017 12:45 PM

Analysis Date

3/15/2017
3/20/2017
3/27/2017
3/15/2017 11:14:00 PM
4/5/2017
3/27/2017
3/20/2017

Analyst

KMC
KMC
HSW
MER
KMC
HSW
KMC

Method

SM 2540C
SM 2540D
EPA 200.8
EPA 300.0
SM5540C
EPA 200.8
EPA 180.1

Qualifier

Authorized Signature

D9
K2

K3
MCL
ND
PQL

AN

L
Todd Taruscio, Lab Manager

MDA adjusted due to sample dilution; analyte was non-detect in the sample
The sample dilutions set up for the BOD analysis did not meet the criteria of a residual dissolved oxygen of at least 1 mg/L. Any reported result is an estimated

value.

The dilution water D.O. depletion was >0.2 mg/L

EPA's Maximum Contaminant Level

Not Detected

Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; FL(NELAP):E87893; ID:ID00013; MT:CERT0028; NM: ID00013;NV:ID00013; OR:1D200001-002; WA:C595
Certifications held by Anatek Labs WA: EPA:WAQ0169; ID:WA00169; WA:C585; MT:Cert0095; FL(NELAP): E871099

Friday, April 14, 2017

Page 2 of 2



Anatek Labs, Inc.

1282 Alturas Drive « Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D « Spokane WA 99202 « (509) 838-3999 « Fax (509) 838-4433 « email spokane@anateklabs.com

Login Report

Customer Name: HOLLADAY ENGINEERING CO Order ID: 170315039
32 NORTH MAIN ST Order Date: 3/15/2017
PAYETTE ID 83661
Contact Name: BASIL TUPYI Project Name: CHARACTERIZE WELL
PRODUCTION WATER
Comment: PC16-0336A

Sample #:  170315039-001  Customer Sample #:  WP4-1
Recv'd: Matrix: Water Collector: BASIL TUPYI Date Collected:  3/13/2017
Quantity: 9 Date Received: 3/15/2017 12:45:00 PM Time Collected:  2:30 PM
Comment:
Test Lab Method Due Date Priority
ALKALINITY M SM2320B 3/27/2017 Normal (~10 Days)
ARSENIC M EPA 200.8 3/27/2017 Normal (=10 Days)
BARIUM M EPA 200.8 3/27/2017 Normal (~10 Days)
BOD M SM5210B 3/27/2017 Normal (~10 Days)
BORON M EPA 200.8 3/27/2017 Normal (~10 Days)
CADMIUM M EPA 200.8 3/27/2017 Normal (~10 Days)
CALCIUM ICP M EPA 200.7 3/27/2017 Normal (=10 Days)
CHLORIDE M EPA 300.0 3/27/2017 Normal (~10 Days)
CHROMIUM M EPA 200.8 3/27/2017 Normal (~10 Days)
COD - CHEMICAL OXYGEN DEMAND S EPA 410.4 3/27/2017 Normal (=10 Days)
CONDUCTIVITY M SM2510B 3/27/2017 Normal (~10 Days)
COPPER M EPA 200.8 3/27/2017 Normal (~10 Days)
CYANIDE TOTAL EPA M EPA 335.4 3/27/2017 Normal (=10 Days)
FLUORIDE M EPA 300.0 3/27/2017 Normal (~10 Days)
FOG - HEM M EPA 1664A 3/27/2017 Normal (~10 Days)
GROSS ALPHA MOSC M EPA 900.0 3/27/2017 Normal (=10 Days)
GROSS BETA MOSC M EPA 900.0 3/27/2017 Normal (=10 Days)
IRON ICP M EPA 200.7 3/27/2017 Normal (~10 Days)
LEAD M EPA 200.8 3/27/2017 Normal (~10 Days)
MAGNESIUM ICP M EPA 200.7 3/27/2017 Normal (~10 Days)
MANGANESE ICP M EPA 200.7 3/27/2017 Normal (~10 Days)
MERCURY-CVAFS M EPA 245.7 3/27/2017 Normal (~10 Days)
NITRATE/N M EPA 300.0 3/27/2017 Normal (~10 Days)




Customer Name: HOLLADAY ENGINEERING CO
32 NORTH MAIN ST

Order ID:
Order Date:

170315039
3/15/2017

PAYETTE ID 83661
Contact Name: BASIL TUPYI Project Name: CHARACTERIZE WELL
PRODUCTION WATER

Comment: PC16-0336A
NITRITE/N M EPA 300.0 3/27/2017 Normal (~10 Days)
POTASSIUM ICP M EPA 200.7 3/27/2017 Normal (=10 Days)
RADIUM 226 MOSC M EPA 903.0 3/27/2017 Normal (~10 Days)
RADIUM 228 MOSC M EPA 904.0 3/27/2017 Normal (=10 Days)
SELENIUM M EPA 200.8 3/27/2017 Normal (~10 Days)
SILICON ICP M EPA 200.7 3/27/2017 Normal (~10 Days)
SILVER M EPA 200.8 3/27/2017 Normal (~10 Days)
SODIUM ICP M EPA 200.7 3/27/2017 Normal (~10 Days)
SOLIDS - TDS M SM 2540C 3/27/2017 Normal (=10 Days)
SOLIDS -TSS M SM 2540D 3/27/2017 Normal (=10 Days)
STRONTIUM M EPA 200.8 3/27/2017 Normal (~10 Days)
SULFATE M EPA 300.0 3/27/2017 Normal (~10 Days)
SURFACTANTS M SM5540C 3/27/2017 Normal (~10 Days)
TITANIUM M EPA 200.8 3/27/2017 Normal (~10 Days)
TURBIDITY M EPA 180.1 3/27/2017 Normal (~10 Days)

SAMPLE CONDITION RECORD

Samples received in a cooler? Yes

Samples received intact? Yes

What is the temperature of the sample(s)? (°C) 7.9

Samples received with a COC? Yes

Samples received within holding time? Yes

Are all sample bottles properly preserved? Yes

Are VOC samples free of headspace? N/A

Is there a trip blank to accompany VOC samples? N/A

Labels and chain agree? Yes



(170315 039 [FA = 3/27/2017
1st SAMP  3/13/2017 1st RCVD 311512017
. CHARACT
Anatek Chain of Custody Record ﬂ _uxoocoamuﬂN&N«m_Wrnoa 6-0336A
hwww O 1282 Alturas Drive, Moscow ID 83843 (208) 883-2839 FAX 882-9246 o L
) ©) 504 E Sprague Ste D, Spokane WA 99202 (509) 838-3999 FAX 838-4433 O
Company Name: Project Manager: — | Turn Around Time & Reporting ]
/. v I re Hsee TN/
Addross: \\?Q;x\b\» A (7, LT L2 Project Name & #: nw\ RRCTOR [ 2E W Please refer to our normal tum around times at:
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT A

A. AREA OF REVIEW - 40 CFR 146.6 requires that the area of review (AOR) for each injection well or each
field, project or area of the State be determined per either paragraph (a) or (b) of the regulation.
Based on the remote location of the well and the lack of potential pathways which may cause the
migration of the injection and/or formation fluid into an underground source of drinking water, Alta
Mesa Services, LP has adopted the % mile fixed radius to define the project AOR provided for in the
regulations (i.e., 40 CFR 146.6(b)). Specifically, the AOR for this application encompasses a % mile
radius circle from the wellbore.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT B

B. MAPS OF WELL/AREA AND AREA OF REVIEW - There are no notable wells, springs, water bodies, etc.
within the 0.25 mile radius Area of Review.

v;"f' {

| | Legend I

< 1 mile radius around DJS 2-14 |
& 1/4 mile radius '
\ 31 DJS Properties 2-14 Well

--------

......

Zromm me=azd %‘i
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT C

C. CORRECTIVE ACTION PLAN AND WELL DATA - There are no wells within the area of review.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENTE

E. NAME AND DEPTH OF USDWs (CLASS IlI) - The Pierce Gulch Aquifer (USDW) is regionally present in the
area around the DJS Properties 2-14 Well. In the DJS Properties 2-14, sand is present from the surface to a
depth of approximately 250" TVD.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT G

G. GEOLOGICAL DATA ON INJECTION AND CONFINING ZONES (Class ll) - In the Alta Mesa Services, LP DJS Properties 2-
14 the proposed injection zone is in a section of the Chalk Hills Formation, composed mainly of permeable quartz
rich sandstone (See Figure G-1 on next page). Per well log correlation the top of the injection zone occurs at 4,910
TVD and is 590' in gross thickness (5,500' Well TD). The confining zone is both the overlying Glenns Ferry Formation
and the Chalk Hills formation. These formations are very widely distributed in this basin and are typically very
impermeable claystones. (See Figure G-2 on page 8). In the DJS Properties 2-14 well the Glenns Ferry formation
(approx. 250'-1,600' TVD) is composed of highly impermeable lacustrine Claystone, as well as scattered arkosic
sandstones. The Chalk Hills formation (approx. 1,600'-4,910' TVD) contains more lacustrine claystone, silicic volcanic
ash, and basalt. Per well log correlation the top of the confinement zone is found at 250' TVD and is 4,660' thick.
The Pierce Gulch Aquifer is found at the surface and is 250' thick. The Pierce Gulch aquifer is comprised
of laminated sandstones interbedded with siltstones and clays.

Geology of the Injection Zone is described on Figure G-3, Pages 9-14.

Zone Function Depth Thickness Geologic Name Lithological
Description
USDW Zone: Surface - 250’ Pierce Gulch Aquifer Sandstone,
) 250’ TVD q Claystone/Siltstone
250’ TVD 1,350’ Glenns Ferry Formation Lacustrine Claystone
Lacustrine, Claystone
Confining Zones: 1,600’ TVD- , . . and Fluvial Sediments,
4,910’ TVD 3,310 Chalk Hills Formation Silicic Volcanic Ash and
Basalt
. L. 4,910’ TVD to , . . .
Injection Zone: TD 5,510°TVD 590 Chalk Hills Formation Quartz Rich Sandstone

The fracture pressure in the Chalk Hills Formation @5390’ has been estimated at 3214 psi, based on a 12
ppg equivalent fluid density A leak off test will be run during the completion procedure to verify the
fracture pressure of the confining zone as necessary. Dipole sonic data may become available prior to the
completion construction procedure, and will be utilized instead of performing a leak off test to provide the
capability to calculate Poisson’s ratio and the associate frac gradients in the injection and confining zones.
In addition, a step-rate test will be run prior to injection operations to determine actual fracture pressure
in the injection zone. Injection operations will be controlled to always provide at least 50 psi below that
pressure.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

DIJS 2-14 Composite Lithological Section Figure G-1

Descriptions

__-L— Sandstone
L

0" TVD — Top of USDW ZOne

250 TvI Glenns Ferry fm. ¢ |

—— Lacustrine Claystone with minor thin Sandstones

Chalk Hills fm.

~—— Thick Lacustrine Claystone and Bentonite

4,378 TVD — Top of Basalt

~— Silty Claystone, Basalt, Volcanic Tuffs

—~

5,500° TVD - -

4,910 TVD —Top of Injection Zon i

Massive Sandstones, Thin Claystones
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Figure G-2
o0
o
b
w
ol £ ~
(T m . * = T— = = i
M 2 £ | e g
- 2 & T SiE
o £ T AR R
Ql 5 ST —
w @ £ = :
w " -—
v m SSAUYIIYLSS0JD ,009'E Ajplewnxoiddy & _ _
m s "Uon2as auoshey a&%&mﬂ%%mum»ﬂpws_xoanq
+— < i
v . ,
Wl a | n = m nv.. m “ s | = \M\ " . 3 _ 5
— . n 5 a .m.. » &g 1 r - e P 1
O [P R I J I S s e
Q St N WG 28 T, TR
_.m \: R la{an - " \“ # o * " 1
- VE i A e
= o 5 i ® % = e
w .n ) a " = ] 2 a | n Jw e m A i o
2 CNC LB
L ] m ﬂ/ u a - e "
— £ 7 * u 1) ue
(© ¢ W B \W = x = o
c W ABNEREREE 178 SN N 4~
.w 2 ﬂ. u/" % ._m._“m-.. w o on Ru :
) 2 ¢ .
m'hb ’ . L /r - "o A S = b _ e ! = r— —
o TEF / B EEN umw.ﬂmﬂ%a%v Ajgrewixosddy
! S i (e | 0| 7| uondeg ayioisherd
| aialad. e [ a i |8
d r__ rmvr‘l» * lw el n u 2
W £ n“. & o j/ﬂ - uw.ﬂ a 2
n [wi . ¥ Irll.H.I
RS, i s :
a = ® x 3 A.w.ﬂwun . 2 = - - =
T b a n x B s " z e
= ) Sl sl iy \tx ! SEord R &_
/ P L T R SR I VT T T 7 Ajarewnxol
—_ =@ g 3 : ..Fum%wo ww._mﬁrm_u v
o) .:....-.f_mw 8 * i ? o @ L a » ® v .ﬂm_“ b 2
R e AT TR A 3
2 AL LEL
O < 6 0l 0 o [ N o
p Fu1_ = A - L & ! uJ Hl-u./l%hlf?li.w“
0 L A I 4 AR
| -
o
4
-
oN
(7]
—_
()]

Bridge May #1-13

SSAUYIIYLSSOID ,009°E Aj21ewixosddy
uo12as auoishe|d

Page 8] 35



EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Figure G-3

AM ldaho DIJS #2-14 Proposed Disposal Well
Geologic Setting

Township: 8 North - Range: 4 West - Section 14
Payette County, Idaho

The following structure and Isopach maps were created from interpreting proprietary 3-D seismic data in conjunction with
subsurface well control. Subsurface to seismic ties were done by making synthetic seismograms and verifying ties with
seismic modelling. Due to the subsurface presence of basalts (very high acoustic impedance), the seismic to subsurface ties

are excellent. The quality of the seismic data is very good to excellent, lending strong confidence to the interpretations
Presented herein.

9|35




ge|oT 29ed

Structure Map (subsea): Top Sand 3
Proposed Injection Zone - Scale 1”: 1000’

‘A Horizon: DEPTH SAND 3 (Subsea)- Amp 1.345 ZC (DMS) (Red), Data Type: Depth (Active Contour: DEPTH SAND 3 (Subsea)- Amp 1.345 ZC (DMS) (Black), Data Type: ... E}
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Structure Map (subsea): Top Sand 3
Proposed Injection Zone - Scale 1”: 600’
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Structure Map (below Ground level datum of 2300’ ASL): Top Sand 3
Proposed Injection Zone - Scale 1”: 600’

‘A Horizon: DEPTH SAND 3 (Amp 1.345 ZC) (DMS) (Cyan), Data Type: Depth (Active Contour: DEPTH SAND 3 (Amp 1.345 ZC) (DMS) (Black), Data Type: Depth), Version:...| o |- = |[s23]
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Isopach Map of Sands 3,4,5 —showing Faulting
100’ Contour Interval — Scale 1”7:600’
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Isopach Map of Sands 3,4, & 5
Scale 17:600’
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENTH

H. OPERATING DATA - The expected average daily rate and volume is 1000 barrels per day (BPD) / 1000
barrels (BBL). The maximum daily rate and volume is expected to be 2600 BWPD / 2600 BBL, based on a
mechanistic hydraulic model of the wellbore tubulars and the reservoir characteristics.

The average and maximum surface injection pressures are estimated to be 199 (psig) and 628 psig,
respectively, based on the hydraulic model.

The tubing / casing annulus will be filled with 8.8 lb/gallon potassium chloride water, supplemented with an
appropriate corrosion inhibitor, biocide, and oxygen scavenger chemical additive package.

A step-rate test will be performed after initial commissioning of the injection facilities and well. The step rate
test will allow the reservoir parting pressure to be determined and subsequent injection rates will be limited
to maintain injection pressures at least 50 psi below this pressure.

The source of the injection fluid is produced water, associated with the oil and gas production operations of
wells operated by Alta Mesa in the surrounding area. An analysis of the produced water is attached (See
below - Wastewater Characteristics, EPA Methods). The produced water in this area is very low salinity and
low TDS since the geologic sedimentary history is that of a lacustrine nature.

Wastewater Characteristics, EPA Methods
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

A calculation of the expected injection reservoir capacity was performed. This calculation assumes a confined reservoir
pore space as defined by the isopach of the injection zone in a fault block bounded on 3 sides by faults (see Attachment
G for details). The bulk volume is calculated by determining the area of each isopach interval and using the average of
the areas to calculate the total bulk injection reservoir volume. A porosity of 23% is estimated from open hole wireline
logs for the injection interval. Water saturation is estimated at 80%, with a complimentary 20% gas saturation. This is
based on the swab test of the 5380-5390 perforations, where gas blows were experienced and a water sample showed
the presence of Benzene and other VOC’s naturally associated with water associated with hydrocarbon reservoirs. The
average net reservoir to bulk thickness ratio is estimated at 90% from a review of the mud log for this interval. The pore
space is estimated to contain 152 million reservoir barrels. Under confined injection, the water, gas, and pore space will
compress and expand respectively to allow for water influx as pore pressure increases. The maximum allowable
pressure is defined by staying 10% below fracture pressure. Fracture pressure is estimated to be equivalent to a 12
Ib/gallon gradient (3214 psi at 5150’). Note that the actual parting pressure will be well defined upon completion of the
well by the execution of a step rate test. The original pressure is estimated at a pressure equal to an 8.6 Ib/gallon
equivalent pressure gradient (2276 psi at 5150’). The maximum allowable pressure used in the calculation of Injection
Zone Capacity is 90% of the fracture pressure (90% of 3214 = 2892 psi). This provides for an allowable increase in the
reservoir pressure of 616 psi (2892-2276). Water, gas, and pore space compressibility’s are estimated using standard oil
and gas industry correlations. Based on the original reservoir volume, along with the allowable pressure increase and
the sum of the compressibilities, it is estimated that a total of 7,773 thousand reservoir barrels can be injected into this
space before the pressure limit is reached. This equates to 7,368 thousand stock tank barrels based on a water reservoir
volume factor of 1.055 RB/STB.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Calculation of Confined Injection Zone Capacity

DJS Properties #2-14 Injection Zone

Calculation of Reservoir Volumes:

Porosity 0.23 fraction from well log
Sw 0.80 fraction water saturation - evidence of gas in swab testing and water analysis
Sg 0.20 fraction gas saturation - evidence of gas in zone from swab testing - residual gas
Gross Volume 94,700 acre-ft from planimetry calculations below
Met/Gross Ratio 0.90 fraction from well logs
Pore Volume 19,603 acre-ft
Reservoir Isopach Area Planimeter Readings:
CONTOUR DELTA, DELTA
LINE AREA = RATIO OF CONTOUR VOLUME
VALUE (acres) AREAS (ft) (acre-ft)
0 269.00
100 234.00 0.8699 100 251500
200 205.00 0.8761 100 21,950.0
300 173.00 0.8439 100 18,900.0
400 14400 0.8324 100 15,850.0
500 113.00 0.7847 100 12,850.0
TOTAL === 94.700.0 acre-ft - gross bulk reservoir volume

Injection Zone Capacity

Iltem Value Units Comments - notes
Datum Depth: 5150 ft, BGL average depth of injection zone
Average Temperature 251 deg F ML Investments 1-3 production log
Initial Pressure: 2276 psi 8.6 ppg equivalent pore pressure at datum depth
Fracture Pressure: 3214 psi 12 ppg equivalent pore pressure at datum depth
Maximum Allowable Pressure 2892 psi 90% of fracture pressure
Maximum Pressure Increase (dP) 616 psi maximum allowable pressure less initial pressure
Average Pressure 2584 psi average of initial pressure and maximum allowable pressure
Water Salinity 750 ppm Cl estimated average
Water Compressibility 3 48E-06 1/psi Osifs Correlation
Gas Compressibility 3.87E-04 V/psi Meehan et al, Gas gravity = 0.65 from ML Investments 1-10 Well
Rock pore volume compressibility 3.50E-06 1/PSI Hall's Correlation
Reservoir Water Volume Initial 15,682 acre-ft Pore Volume * Sw
Reservoir Water Volume Initial 121,663,439 RBbls Pore Volume * Sw
Reservoir Water Volume Compression 261,022 RBbls dP * water compressibility” initial water volume
Reservoir Gas Space Volume Initial 3.921 acre-ft Pore Volume * Sg
Reservoir Gas Space Volume Initial 30,415,860 RBbls Pore Volume * Sg
(Gas Pore Space Compression 7,250 191 RBbls dP * gas compressibility * initial gas volume
Pore Space Volume Increase 262,281 Rbbls dP * pore space compressibility
Total Pore Space volume increase 7,773,494 RBbls sum of water, gas, and pore space compression
Bw (water formation volume factor): 1.055 RBbI/STBbl McCain's Correlation
Total Stock Tank Barrels Capacity 7,368,241 STBbls adjust to surface conditions by dividing by water formation volume factor (Bw)

Stock tank barrels are measured at atmospheric pressure and 60 degrees F.
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ATTACHMENTI

FORMATION TESTING PROGRAM - A step rate test will be run at the time of initial completion to determine
the actual parting pressure of the injection interval after the packers and tubing is installed. The water used in
this test will be from the same source as the proposed source water. Surface injection pressure and injection
rates will be measured during the step rate test. The determination of bottom hole parting pressure will be
indicated by a departure in the injectivity ratio (dRate/dPressure) when the parting pressure is exceeded. The
pressure defined by the intersection of the slopes of the injectivity data below and above parting pressure will
define the surface maximum injection pressure. All injection operations will be held to 50 psi or more below
this pressure to assure that fracturing of the injection interval does not occur. Bottom hole pressures will be
calculated based on the density of the fluid being injected, along with surface pressure measurements. Water
samples were collected and analyzed on the interval at 5380-90" and is believed to be representative of the
entire interval being proposed for injection.
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ATTACHMENTJ

J.  STIMULATION PROGRAM - No stimulation program is expected to be needed. The sandstone in this area
has good permeability and the unstimulated injectivity should be sufficient.
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K.

ATTACHMENT K

INJECTION PROCEDURES - Individual monitoring of the DJS Properties #2-14 is planned. Gauges will be
installed at the wellsite, and a flow meter will be installed at the pump station. Casing pressure will be
maintained at 0 psig. If any pressure is noted on the annulus between the tubing and the production
casing, injection will immediately be halted. Injection will not be resumed until the source of the pressure
has been identified and repaired. Injection pressure at the wellhead on the tubing will be maintained 50
psi below parting pressure. An initial step-rate test will be performed to determine parting pressure to
beginning injection operation. Produced water will be gathered into stock tanks and through additional
settling and filtration vessels, as necessary to assure clean water is pumped downhole. A polish filter will
be installed at the wellhead to catch any solids that make their way to the wellhead. An injection pump
will be located near the stock tanks to pressurize the water and transport the water via flowline to the
wellhead. A pressure relief valve will be installed on the pump to prevent excessive pressure from being
placed on the flowline. This relief valve will be piped back to the source tanks or to the intake of the
pump. Source water will be provided by the producing wells. The flowline will be buried below grade to
avoid freezing issues. The portion of the flowline above grade will have insulation and heat tracing to
avoid freezing during winter operations. The flowline easement and wellhead will be visually inspected
daily (within reason, due to considerations of weather and other force majeure) by field operating
personnel.
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ATTACHMENT L

L. CONSTRUCTION PROCEDURES -
Historical:

Spud well 9/11/2014. Surface hole was drilled with 12 %” bit to 1093’. 9 5/8” 40 Ib/ft K-55 LTC casing was
then set at 1082’ and was cemented back to surface. An 8.75” hole was drilled to 5,500’ and production
casing was then run and cemented (7” 26 Ib/ft J-55 LTC casing with bow spring centralizers). A top down
cement job was then performed on the 7” casing, to provide cement coverage between the production casing
and the surface casing down below the shoe of the surface casing. The prospective hydrocarbon intervals
were then tested by perforating and flow/swab tested each of 5 intervals between 5390’ and 4306’. All tested
non-commercial. The first zone at 5380-5390’ did have good gas blows during swabbing. Cement retainers or
bridge plugs were set between intervals during the testing operations which proceded from the bottom to the
top interval, and was also placed above last interval after testing. Testing was completed by 11/3/2014. See
attached wellbore diagram.

Planned Injection Completion Construction:

1. Move in workover rig.

2. Pressure test casing above bridge plug at 4,294’

3. Drill out top plug and cement squeeze perforations in the interval 4,306’ — 4,374’.

4. Drill out squeeze and test same. Re-squeeze as necessary.

5. Drill out plugs and retainers to below float collar to 5,450’. If dipole sonic data is not available, run
leak-off test prior in the Confining Zone to verify fracture gradient in the Confining Zone.

6. Add perforations in interval 5390 — 5410°.

7. Run tubing, packer and isolation packer to 4880’ and set upper packer at 4200’. (see attached wellbore

diagram)
8. Hang off tubing and install wellhead assembly.
9. Run step rate test with actual produced water to determine parting pressure and injectivity.
10. Connect gauges and filter pod, flowline, pump, and commission injection system.

2135
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ATTACHMENT M

M. CONSTRUCTION DETAILS — See the following pages for wellbore schematics.
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Alta Mesa Holdings DIJS Properties 2-14
Willow Field - Payett County, 1D
Current Wellbore Diagram as of 11/3/2014 - Well Temporarily Abandoned I
Spud 9/12/2014 T&A'd 11/3/2014

GL Elevation above MSL: 2,488 5K Dual - Master Single Wellhead

Casing & Cerment
Cpdeecter - 123 3300, @ 80

Surfacer 24its, 3-8 0D, 8.83 1D 408, K-55 @ 105
215 Sacks, (144 Bblz] Tupe [l Cerment +
Slurrylite 50 Pps, 2032 bS-500, 53 Hw
Gupsurn, 57 Salt B.'Ww 0w, 07522 TSFL-
180, 0.253¢ CFL-300, 3.77 ft3¥sk, 14.22 galfzk,
10.4 ppg. Followed by 70 zacks, (17 Bbbls)
Tupe Il Cernent + 552 Salt B.W 0w, 136
ft¥=k, 642 galfsk, 4.8 ppg.

24 jts 9 5/8" casing
1,034" set float collar Surface Casing
1 loint 9 5/8" casing

1,057 TOC
Purmp Top Job as Follows: Purnp 116 sacks 1,082 set float Shoe
[23 Bhblz) Calpremn Cement + 222 Cacl2, 115
ft¥sk, B galtsk, 15.8 ppg. Purnp Top out
cermnent & 1.0 Eprn & 100 psi. (4 Bbls Cernent

ba zrFaral

Freduectien 700, 6.276" 1D, J-55 @5.500"
Run 122 Total joints of 7', 268 J-55, LTC Casing as
Follows:

Float Shoe =et @ 5500°, 2 Joints of Cazing, Float
collar set (@ 5,406', 120 Joints of cazing. Flan 64
Tatal 7" % 8 12" Bow Spring Centralizers, 1-
Centralizer 10" abowe Shoe, 1- Centralizer an st
cazing Collar, 1- Centralizer 10 Below Float Callar,
Centralizer on every Joint to Joint # 44 = 3,509
Then every 4th Joint to Joint #7120 @ 80"
Centralizers Where Inatalled on collars on Casing
Jointz. Filled & circulated every 20 joints (Mo tight
hale or problerns Bunning Casing) [Tag with Joint
#122 @ 5,500);

|

4,294' CIBP (11/3/14)

4,306-30" perf w/ 2" RTG = 4 ISPF x 120 deg ph (11/1/14)
4,.354-74" perf w/ 2" RTG = 4 ISPF x 120 deg ph (11/1/14)
perf in 2 runs, no prs 13.5 BW, 0 BO, 0 MCF

LCement a5 Follows: Purnp 10 bbls of Diesel, 25 bbls
of 10.0 Ppg Weighted Spacer & 4.0 Bprn and 250
p=i, Followed by 400 Sacks, (129 Bhlz] TCI lite B1.6
Fps, Class G Cement, 25.9 Pps Fluash, 5.22 Pps
gel, 182 ft¥sk, 9.72 gallsk, 12.7 ppg. Purnp Lead
cement (@ 3 Bprn & 340 psi. Followed by 265 Sacks,
[54.7 BEbbls) Gaz Seal Cernent, Class G Cement, 334
Salt, 0.75%: TSFL-180, 0.23 C-43, 176 fr¥=k, 4.9
galtzk, 16.0 ppg. Pump Tail cement & 3 Bpm & 239
pzi. Displace with 208 Total Bbls as Follows: 152
Bhbls 432 KCL water @ 2 Bprn & 1300 P=i, [Lost
Returns Wwith 152 Bblz Displacernent Away] [ Mo
Returis on last 56 Bbls) Pumped |ast 56 Bbls
Displacernent @ 1Bprm & 3,700 Psi. [Bumped plug
Witk 4,200 pzi] Bleed off 2.5 Bbls, Check Floats,
Floatz Held Good. [Mo Spacer or Cernent to Surface)

5,035' CIBP (10/31/14)

5,045-50" perf w/ 2" RTG x 4 ISPF x 120 deg ph (10/28/14)
29.7 BW, 0 BO, 0 MCF

5,300' CIBP (10/28/14)

5,335-38' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/27/14)
49 BW, 0 BO, O MCF

5,350' Cement ratianer (10/26,/14)

5,358-60" perf W/ 3 1/8" csg gun, 4 1SPF x 90 deg ph (10/24/14)
No prs after, 2 hrs no flow; 26.1 BW, 0 BO, 0 MCF

5,375 cement retainer (10/24/14)

5,380-90" perf W/ 4 ISPF x 90 deg ph (10/22/14)

na psi after perf - Rec. 37 BW, no oil show

some gas vapers w)/ swab runs

5,406" float collar

5,500 float shoe

LI

Fumped 9 cubic vards cement top-down job.

5,500' TVD
Well Name & No.: DIS Properties 2-14 Field: Willow
County: Payette State: Idaha
Total Depth (MD): 5,500' (TVD) 5,500'
Date Completed: T&A on 11/3/2014 Latest Revision Date: 2/3/2015
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Alta Mesa Holdings  DIS Properties 2-14

Willow Field - Payett County, ID

Proposed Injection Completion Configuration

GL Elewation abowve MSL: 2,488

Conduefor - 1338 00, @0

e ME-500, S HW Gyprum, 52 Sale B WO, 075
TEFL-150, 0,25 GFL-300, 3. 77 FeZirk, 14.22 qalirk, 10.4
ppa.Falloued by TOrackr, (T BEEL) Tyrpe ll Goment +
Sx Zale B0, 136 Friiek, 62 qalirk, .S ppa.

Bump Top Job a3 Follows: Fump 116 sacks
[23 Bbls] Calprem Cement « 2% Caclz, 115
fratsk, 5 galfsk, 15.8 ppg. Pump Top out
cement @ 1.0 Bpm & 100 p=i. (4 Bbls

T amant o surkaeal

a= fallows:

Float Shoerek @ 5,500, Z Joinkr of G aring, Floak <ollar
ok B d0E' 120 Joinkr of caring. Fan 64 Tatal T*H 102"
Eou Spring Gentralizerr, 1- Gentralizer 10" aboue Shoe,
1= CGenkralizeran ek zaring Gollar, 1= Cenkralizer 10°
EclouFloat Collar, Gentralizer an cuery daoink ko Joint ¥
dd & X, 504" Then cuery deh Joint to Joink $120 & $0°,
Cenkralizerr Where Inrtalle d an zollarr on Garing Joinkr.
Filled & zirzulated cvery 20jaintr [(Hotight hole or
problemr Funning Garing] (Taq with Joink $122 @&
5,500

Cementar Followr: Fump 10 bELr of Dicrel, 25 b L of 1000
FpqWeiqhted Spacer @ d.0Epm and 250 pri, Folloued
by 00 Sackr, (129 BbL) TG lite 616 Ppr, Glarr 5
Cement, 25, 9FprFlyarh, 5.22 Fpr qel, 132 Fe3irk, 9.T2
qaltrk, 12.7 ppq. Fump Lead coment & S Epm & 340 pri.
Folloued by 265 Sazkr, (54.7T EEELr) Gar Zeal GCement,
Clarr G Coment, 32 Salt, 0752 TSFL-180, 0.2 C-49,
146 fr3irk, 4.9 qalirk, 160 ppq. Fump Tail comenk @ *
Epm & 239 pri. Dirpla<e with 20% Takal EbLr ar Followr:
152 Bblr 4t KGL Waker & 2 Epm & 1300 Fri, (Lart
Fickurnr With 152 EELr Dirplacement Suax] [ Ho Fetarne
anlark 56 Bkl ) Fumped lart 56 EELr Dirplacement &1
Epm &3, TO0Fri. (Bumped plug With 4,200 pri) Eleod of F
2.5EkLr, Chezk Floakr, Floakr Held Gaod. (Ho Spazeror

Fumped 9 cubicyardr coment top dounrurfaze job.

Forfaee: 24jts, 9-508" 00, 8.83 10404, K-5G @
215 Sackr, (144 Bblr] Type Il Coment + Slurrelive 5 Fer,

FProdguetics- 7'00,8276" 10, J-55 @b500°
Fun 122 Tatal joints of 77, 26# J-55, LTC Casing

Spud 9/12/2014  T&A'd 11/3/2014

Ak Oual - Master Single wWellhead

24 jtz 950" casing

1,034" set Float collar Surface Casing
1 Joint 352" casing

1,067 TOC
1,082 et float Shoe

Upper packer at $200°

A, 306-20" porf ud 2" RTGE c dJEFF o120 deqph (1114, ko berquoczed
4, 25d-T9" perf wf 2" RTE = d JSFF = 120 deqph (11M1M1d), ko berqueczed

Lower packer at 43600

5.045-50" perf W 2" BTG & 4 JSPF 5 120 deg ph [10025014)

5,335-38" perf w! 2" BTG 8 4 JSPF 2 120 deg ph [10627114)

B, 355-B0' perf Wi 3 1E" o=q qun, 4 JSPF & 90 deq ph [10/24/14)

§,380-30" perf Wi 4 JSPF %90 deg ph [10/2214]
5380 - 5410 perfs to be added

5406 Float collar - drilled out. PETO 5450°.
5,500 float shoe

5500 TvD
well Mame & Mo OJS Properties 2-14 ) Field: Willaw
County: Fayette State: Idaho
Total Depth [MO): 5,500° [TWDO] 5500

Dlate Completed: Téo on 11832014

Latest Fevision Date: 20302015
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ATTACHMENT O

O. PLANS FOR WELL FAILURES -- The potential areas of concern for this type well are three points: 1)
packer to casing seal, 2) tubing connections or tubing body leak, or 3) tubing hanger seals. For any of these
components a leak will be indicated by the existence of pressure on the tubing / casing annulus pressure
gauge. These type of leaks will be contained within the wellbore envelope. If pressure is observed on the
casing gauge, injection operations will immediately cease. The wellhead will be isolated by closing in all
wellhead valves and the pump and flowline valves will be closed. The tubing hanger seals will be inspected
using a wellhead service company technician who can pressure test the seals for leaks. After this testing is
done, a workover rig will be utilized to repair the leaking seals or to pull the tubing and packer so that they can
be inspected for leaks and replaced as necessary. Injection will not be reinstated until the leak is repaired and
the annulus is pressure tested to verify integrity of the injection components.

Mechanical integrity tests will be run periodically according to permit requirements by applying pressure on
the annulus between the production casing and the tubing. This test is designed to detect any production
casing weakness. If any leaks are noted, injection operations will not resume until the leak is located and
repaired.
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ATTACHMENT Q

Q. PLUGGING AND ABANDONMENT PLAN — See proposed Post-Injection Plugging Configuration wellbore
diagram and associated EPA Form 7520-14 which details the proposed plugging and abandonment plan for
this well.
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Alta Mesa Holdings DIS Properties 2-14
Willow Field - Payett County, 1D
Proposed post-injection plugging configuration
Spud 9/12/2014 T&A'd 11/3/2014

GL Elevation above MSL: 2 488’

Casings cut off 5’ below ground level

Cement plug from surfact to 750

Cazing & Cerpent
Candacfor - 1338 00, @ 30

Serfaces 24 jts, 9-98" 0D, 8.83 10,408, K-55 & 1.04
215 Sacks, (144 Bblz] Type ll Cement « Slurrylive 50 Pps,
202 ME-600, B3¢ HW Gypsum, 53 Salt B0, 0,78 R [ e e
TSFL-120, 0.25: CFL-300, 277 sk, 14.22 galt=k, 10.4

ppg. Followed by 70 zacks, (17 Bbblz] Type Il Cement + 5% 24 jts 9 5/8" casing

Salt B0, 136 Frdtsk, £.42 galisk, 14.8 ppo.
1,034" set float collar Surface Casing

1 loint9 5/8" casing

1,057 TOC
Purnp Top Job az Follows: Pump 116 sacks 1,082 set float Shoe
[23 Bbls] Calprern Cernent + 232 Cacl2, 115
ft¥=k, 5 galtzk, 15.8 ppg. Purnp Top out
cernent (3 1.0 Bprn & 100 psi. [4 Bbls Cement

bo erfaral

Frodoctien: 70D, B278" 1D, J-55 @6 500
Fun 122 Tatal joints of 7", 268 J-55, LTC Casing as
Follows:

Float Shoe set @ 6500, 2 Joints of Casing, Float collar
et @ 5406, 120 Joints of casing. Fan 64 Total 7 5 8 42"
Bow Spring Centralizers, 1- Centralizer 10° abowve Shoe, 1-
Centralizer on 1=t casing Collar, 1- Centralizer 107 Below
Float Callar, Centralizer on every Jaint o Joint # 44 @

3,509, Then every 4th Joint to Joint #120 @ 20°, f
Centralizers Where In:talled on collars on Cazing Jaoints, Cement plug from 4100 to 5410
Filled & circulated ewvery 20 joints [Mo tight hole or
problems Running Cazing) [Tag with Joint #122 @ 5,500,

Cement a5 Follows: Pump 10 bbls of Diesel, 25 bbls of
10.0 Ppg Weighted Spacer @ 4.0 Epm and 250 pzi,
Followed by 400 Sacks, (129 Bbls) TCllite 616 Pps, Class
G Cement, 26.9 Pps Flyash, 522 Pps gel, 182 frdisk, 972 . "
aaltsk, 127 ppg, Pump Lead cement @ 3 Bipm & 340 psi, i 4 306-30" perf w! 2" BTG # 4 JSPF 1120 deq ph (111M4), to be squeszed

Followed by 265 Sacks, [54.7 Ebbls) Gas Seal Cement, = 4, 354-T4' perf w! 2" BTG 2 4 JSPF 1120 deg ph (T11M4), to be squeszed
Clazsz G Cement, 3% Salt, 0,75 TSFL-180, 0,23 C-43, 116
fr3isk, 4.9 galtsk, 16.0 ppg. Pump Tail cement @ 3 Bpm &
239 p=i. Displace with 206 Total Ebls as Follows: 152 Bhbls
43¢ KICL Water @ 2 Bpm & 1300 P=i, [Lost Feturns with Lower packer at 4900’
152 Bbls Displacement Away) [ Mo Feturns on last 68
Eblz] Pumped lazt 56 Bbls Dizplacement @ 1Bpm &
3,700 Psi. (Bumped plug “ith 4,200 psi] Eleed off 2.5 Ebls, 5,045-50" perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/28/14)
Check Floats, Floats Held Good. (Mo Spacer or Cement

Upper packer at 4200

Fumped 9 cubic yards cement top down surface job.

5,335-38' perfw/ 2" RTG x 4 ISPF x 120 deg ph {10/27/14)

5,358-60" perf W/ 3 1/8" csg gun, 4 JSPF x 90 deg ph (10/24/14)

5,380-00' perf W/ 4 JSPF x 90 deg ph (10/22/14)
53490 - 5410 perfs to be added

5,406 float collar - drilled cut. PBTD 5450'.
5,500 float shoe

5,500 TVD
well Name & No.: DIS Properties 2-14 Field: Willow
County: Payette State: Idaho
Total Depth (MD): 5,500' (TvD) 5,500'
Date Completed: T&A on 11/3,/2014 Latest Revision Date: 2/3,/2015
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OME No. 2040-0042 Approval Expires 12/31/2018

United States Enwvironmental Protection Agency

\‘I';'EPA Washingten, DC 20480

PLUGGING AND ABANDONMENT PLAN

Mame and Address of Facility Hame and Address of Owner/Operator
DIS PI'Oper‘tie\} #2-14 Alta Mesa Services, LP, 15021 Katy Fwy, 5t 400, Houston, TX 77094
L Well and Qutline Uni State County Permit Number
ocate Well an utline Unit on
Section Plat - 640 Acres Tdahe Pa}'erte LUGM120

Surface Location Description
N

- NE | 1/4 of |NE | 114 of [NE 114 of [N_li4 of Section 14 | Township 2N _|Range[4W
]

T

-t — - —

_J_J_J|__

Locate well in two directions from nearest lines of quarter section and drilling unit

Surface

Location 22 ft. frm (NI'S) N Line of quarter section

|
__p4_p"_r4_p_
A e R I R
IS S IS N O

and 2315| #t. from (EW) W _| Line of quarter section.

w ! ! : E TYPE OF AUTHORIZATION _ WELL ACTIVITY
J_ J_J_ _f Individual Permit . CLAsSsI1
— |_| | | — | Area Permit ¥ | CLASS Il
__|__1__|__ | _ _ ,_ Rule 7‘ Brine Disposal
Enhanced Recowvery
_J__J_J__ | _ _ Number of Wellsl_
| | | | | Hydrocarbon Storage
1 1 1 CLASS Il
s Lease Name DJE’ ]':)]'Ope]'ml‘-]'leS Well Number 3-1_1'
CASING AND TUBING RECORD AFTER PLUGGING METHOD OF EMFLACEMENT OF CEMENT PLUGS
SIZE WT (LB/FT) | TO BE PUT IN WELL (FT) | TO BE LEFT IN WELL (FT) HOLE SIZE 71 The Balance Method
r - b b ad 575 ]: The Dump Bailer Method
sar || i 1ce 7| The Two-Plug Method
= ‘L Other
CEMEMNTING TC PLUG AND ABANDON DATA: PLUG #1 PLUG #2 PLUG #3 PLUG #4 PLUG #5 PLUG #6 PLUG #7
Size of Hole or Pipe in which Plug Will Be Placed (inche: 7 7
Depth to Bottom of Tubing or Drill Pipe (ft. 410 730
Sacks of Cement To Be Used (sach plug) TED TED
Slurry Volume To Be Pumped (cu. ft.) 282 162
Calculated Top of Plug (ft.) 4100 Q
Measured Top of Plug (if tagged ft.) KA - fubare /A - frare
Slurry Wt. (Lb./Gal.) TBD TBD
Type Cement or Other Material (Class Ill) TED TBD

LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED (if any)

From To From To
4306 4330 (emstng perfs) 5380 5300 (exisdng perfs)
1354 4374 (enisring perfs) 300) 5410 (to be added for mjectom)
5045 5050 (aisting parfs)
5333 5360 (exisdng perfs)

Estimated Cost to Plug Wells
TBD - cement type, volumes, density and type to be determined based on regulatory requirements and products in existence at time of plugging.

Certification

I certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all
attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the
possibliity of fine and imprisonment. (Ref. 40 CFR 144.32)

Mame and Official Title (Please fype or print) Signature Date Sigmed

EPA Form 7520-14 [Rev. 12-11)
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ATTACHMENTR

R. NECESSARY RESOURCES

This bond replaces and supersedes Aspen American Insurance Co Bond No, SU46286
- effective March 28, 2016,
IDAHO OIL AND GAS CONSERVATION COMMISSION

BOND Bond No. 1138356

Known all men by these presents, that we: __Alta Mesa Services, LP

of the County of

Harris in the state of: __ Texas as principal, and _Lexon Insurance Company.
of _10002 Shelbyville Rd. Suite 100. Lovjsville, KY 40223 as surely, authorized 1o

do buginess in this State, are hedd and firmly bound unto the State in the penal sum s indicated, lawful maney of the
United States, for which payment, wall and truly to be make, we bind ourselves, and each of us, and each of our heirs,

execulors, administrators or succassors, and assigns jointly and saverally, firmly by these presents,
The condition of this abligation is that whereas the above bounden principal proposes to drill a well or walls for oil,
gas, or stratigraphic purposes in &nd upon the following described land situated within the State, to wit. (May be usod

for blankat band or for single well)
See attached Exhibit “A"

WOW, THEREFORE, if the above bounden principal shall comply with all of the previsions of the laws of the State
and the rules, regulations and orders of the Conservation Commission of the State, especially with reference to the
proper plugging of said well or wells, and filing with the Qil and Gas Conservation commission of this State all notices
and records required by said Commission, in the event said well or wells do not produce oil or gas in commercial
quantites, or caase to produce oil or gas in commercial quantities, then this obligation is void; otherwise, the same shall

be and remain in full force and effect.
Penal Sum of _One Hundred Thovsand and Mo/ 100 ($100,000.00)

Witness aur hands and seals, this __ 28th day of _ March 2016

Principal _Alta Mesa Services, LI

Principal:

Wichasl &, McCabe, CEQ
Witness cur hands and seals, this _ 28th day of _ March L2016

Surety (printy; _Lexon Insurance Company

Surety(sig naturej:QJ L QC;;)(

e [0, Kelly, Attorsey-in-Fact o —

(If the principal is a corparation, the bond should be executed by its duly authorized officers, with the seal of the
corporation affived. When principal or surely executes this bond by sgent, power of attorney or ather evidence of
suthority must accompany the bond.)

Idaho Oil and Gas Conservation Commission

Appraval Date:

Secretary

Foemn Mo, P-2

POA #LX-264759
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This bond replaces and supersedes Aspen American Insurance Company Bond No.

51746311 effective March 28, 2016, State of ldaho
DEPARTMENT OF LANDS

Surety Bond Mumber 1136357

Leasa/Plan/Permit Mois). See Attached Exhibit "A”

KMOW ALL MEM BY THESE PRESENTS, That we _AM Idaho LLC . as principal and

Lexon Insurance Company . & corporation crganized under the laws of the State of
Texas and having its principal place of business in the State of Kentucky in the City of

Louisville as surety are held and fimly bound wnto the State of Idaho, in the sum of

...... dollars (§ lawful money of the Uinited States, conditioned on the payment af
all damages to the swrface and improvements thereon of lands described in the above lease/plan/permit specified and any
outstanding balances as set forth in the leasedplan/permit, For such payment, well and truly to ba made, we bind oursalves, our
and each of our heirs, executors, administrators, successors and assignees, a3 the case may be, jointly and severally, firmly by

these presents,

THE COMDITION af the feregoing abligation is such that:

WHEREAS, by leasedplaniparm bearing the sbove serisl
nusmbar, ke lesseaiplian holdenpermillee was granted specific fights under
and pursuant ba ldaha Code tile 88, chapders 1,2 and & ar kdaho Code tRke
47, chaplers 7, 8, 13, 15 or 1§, and the pestinent rules and ragulations of
the |daho Siate Board of Land Commiagionars; and

WHEREAS, said lessee/plan holder/permitter has. by virue of
the: Ieaseplanipermit above redarrad to, entanad info cetain covanants and
areameants sal Torh in such leaseplaniparnil, undar which aperalions ane
la be comnductad, ard

WHEREAS, the said principal, in consideration of baing
parmittad, in lieu of the lezsesiplan halderpermillae, ba Tumish this bond
agraes ard by Ihess prasenis does heraby bond himself jo fdfll an behalf
of the Iesseniplan hoiderpenmitiee all of the obligations of the said
leasaiplanipami in the same manner and ta the same extent &z though he
waarg [he lesseaiplan holderipermill=e. |1 is understocd and agresd by the
surety and the prncipal that if thare i outstanding restoration obigations an
the pramises. or If cutstanding peyments are due, 1hi= bond shall axtend to
caver al acls for which restoration is required or payment af such
outsianding amounis due, bath prior to and subsequent to the dade of this
bond, unlil notified in writing by the keaho Depantment of Lands that such
requiremenls have been met or 1he bond has been replaced. The Kaho
Depariment of Lands may requine payment of the ertine sum of this bond, ar
partione theraof, upon written natice ta 1ha suredy, by the daparment, of the
lesseaiplan helderpemrnilles’s Taiure lo perform ary abligalions ardior pay
any amounts due under the abowe referenced stautes and perinen ules,

cayer March ol

/—

Signed o mis_28th

Tha suraty shell pay to the Department of Lands the sum of this
band, o portions (hareal, &8 requeshed by the department within 30 days of
receipl af such weitien ratice.  In e event of a8 partial digiricutian, e
ramalring funds ard labilities shall ned be released untl the depariment
nalifies he surety, in wiiting. of refease of remaining liabiily or requires
payment of the remaining band liabilities. Payment of 1he full Bum af iha
tond to the deparimenl shall relessa the aurely of al Eabilifies and
obiigations.

MW THEREFORE, If the above principal shall in good Taith
abearve, carry oul and comaly with all the laws now existing or hereaftar
enacied, designed or intended for tha protection of the surface owner ol
said lands aganst damage and resulling loss ceused Dy By operalions
camiad on under said leasedplantgesmil, or il ary such damage and resulling
loss shall 2o acour neverlbeless, forwhich damags and Ioss reimbursameant
is required and made, then this cbligabon shall bacome void, olhersise o
remnain in full force snd efecl; and Ihe Eabilily of e sunely under this bond
Tar any one o mane defaulls af the principal tndes said leasefplan/parmit
shall not exccasd in the aggregale the sum staked hamain above, HiE luther
provided, howeaver, tat ihe bond may be cancedled by (he surely by ihe
service of wrillen nalice of cancsllation wpen the Direcior of the Department
of Lands of the Stabe of Idaho, such cancebalion 1o be eflactive at e
axpirafdon of ninety (90) days afler tha sarvica of such cancallatian nalics by
the surety an the Direclor by registered mail.  Such cancellaion nolice,
howeever, shall nal afact any liability that shall hawve acorued undar iis bond
priar (o the effeclive date af camcallation.

(Signatre of Princpal) Michael A, McCabe, CFO

15021 Katy Frwy, Saite 400, Houston, TX 77044
[Business Address)

Statw of __Texns ]
bL ]

Countyof Hareld )

on this 280 day af _March
perscnaly appessed 0. Eelly

(Busingss Addrasa)

it year 2016 bafere ma _ Candace D Bosheers
L ncen b e e ba e _aHOrNey-in-tacl

sassa. O 5‘4@6
anature of Surety) Teresa D, Kelly, Atiorney-in-
100402 Shelbyville B, Swite 100, Louisville, KY 402

RETY

. & Motary Public in and for the Stam of Texas
of the corporasion that esscuted the insrument. o e

PR wio sxacuiad [l indkument om behal of said comperaSion, and sckrowiedged to me that such corporation sxecwied the same.

I Wiiinsas Wherecl, | hawe hersunio st

POA #LX-264760

1DL 1301-25(29)

d affseed my oficil seal of dlay and year first abowe writien,

Mitary Public For___ Hlarmis Caunty, Texas

Residng at_5444 Westheimer, Suite 900, Houston, TX 77056
My Commission aspines _ lonuary 24 L2020

5-1-2002
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT S

S. AQUIFER EXEMPTION FOR INJECTION ZONE - See next three (3) pages for water analysis of the water
produced from perforations at 5380 — 5390, which characterizes the water in the proposed injection
zone. The depth of this zone, along with the presence of Benzene and other volatile organic
compounds would limit or prevent the use of the water in this zone for aquifer uses.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Analytical Laboratories, Inc.

1B04 M, 33rd Strest
% Baoise, klaho 33703
A Phone {206) 242-5515

Attn:  JEFF JTANIK Collected By: J TANTE
ALTA MESA SERVICES, LP Submitted By: 1 JANIK
15021 KATY FREEWAY STE 400
HOUSTON, TX 77094

Source of Sample:
. oo rrobucon waTn

Time of Collection: 16: 00

Date of Cellection: Lv22/2014

Date Roceived: 102372014

Report Date; 1204 Field Temp: Temp Revd in Lab: 20,4 °C

PWs; PWS Name

Laboratory Analysis Report
Sample Number: 1442245

MO FIELD TEMF GIVEN, MO TRAVEL BLANES ROVD; Maflane, Ethane, and Ethene testing wers perlonmed by Acsulest Mountnin Slatss

{AME).

Test Requested ML e Units MDL  Method  Comiieg Avlt I
Alum;num_.ﬂ_«l LR 112 mg/L (L10 EPA 2007 1024720 |4 KC o
Arsanic Low 001 =0.005 g/l 005 EPA 200.8 132014 JH
Barium, Bz 2 [ ) gL 005 EPA 2007 /242014 RO
Boron, B 740 g/l 010 EPA 007 11442014  KC
Calcium, Ca LR 1,1 gl 0,50 EFA 2007 [W282014 KO

Iran, Fe UR 1.9 mgL 4] EFPA 2007 10292014 KC
Magneslum, Mg R 0,50 mg/L 0.50  EPA 2007 1282014 KC
Mangansss Low 0128 mygl. 0005 EPA 2007 242014 KC
Potassium, i LR 6.7 mg/L 0.5  BPA 2007 TW2E2014 KO
Selenium Low .05 < (L00% m/L 0.005 EPA 2008 132014 JH

Silica UR 1 0 g/l 025 EPAZIDT 11azia KC
Sodium, Na R 3o gL 050 EPAZ00T Lza2004 KO
Uranium, U 30 =3 ugL 5  EPAZIDE Viw2aeld I
Metals Digestion L EPAZ009-1T 10M23/2004 M5
Density (LO%E gfmL Cravimedric 1d4/2004 JH
Mitrate (as M) =12 mg/L 02 EPA 3G TR232014  WE

ML = Micimms: Contamitistiog Lavol
DL = Blutld W avpmoun Desesten Limit

Page | of 2 Date Repon Printed: TI72004 11302
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

WO FIELD TEMP GIYEN, WO TRAVEL BLANKS RCVD; Methnne, Ethane, and Ethene testing wem performed by Accutes Mountain States

(AME).

Annlysis

1442245

Laboratory Analysis Report
Sample Number:

Tost Requested MCL Hesalt Unlts MDL  Method E:plﬂed Analyst
.Eaanzana ) 1510 ug/l 0.5 FEPA BIGOH 1282014 CY
Toluene 830 ug/L 0.5 EPA E200B 10282004 CY
Ethylbenzena 55.0 ug'L 0.5 EPA RIG0B L282004 Y
Xylene, Total 390 ug/L 0.5 EPA&o0B 107282004 CY
Methane 148 myfL (0008 RSKSOP 175 1072772014 AMS
Ethane 0304 mgfL 000G RSKSOP 175 1072772004 AMS
Ethene =Ih0024 gL 00024 RSKSOP 175 102772014 AMS
Alkalinity LR 332 gL CalC o3 EPA 210,17 30anid I8
Chlorida, CI UR 305 mgL i EPA 30,0 10723/2014  NC
Fluoride, F 4.0 6,88 mgl 010 EPA3NLO 1232004 MNC
Sulfate, S04 R 34 mg'L 1 EFA 300 1072302014 WNC
rH LR a8 5.U. Sk 4500-H B 1232014 [BME
Conduciivily UR 1,850 umhog 2 S 25108 12372014 RME
Bicarbonata k11 gL M 2320 10/30va004  CJ5
Carbonate 9.8 mg/L, 5n 2320 10320014 CIE
Hydroxide 0.0 mg/L M 2320 105201 s
Foesistivity 532 ahm*em 1W23/2014 D3
Total Dissolved Solids Uk 1540 mgl 25 BM 2540C TW2E2014 GM
[M{CL < Manimmn Covtmination Lewet |
DL MethodMininunm Deteztion Link

jun_- Ve

Thank yos B choosing Analylizal Laborboaies for your tealing noeds.

1 yon b any questions conceifmig this repar,

[Hemse contsol your clienl memger Jamcs ibbs fage X of 2 Dt Report Printed: LLF2M4 15902
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Analytical Laboratories, Inc.

|,g[.)d. N, 33rd Serect Diate Report Printed: T2 S 34585 PM
Boise, :!'il?.lillﬁl 83705 i Tt e s yticallaborstorics.com
Phone (208) 342-5515 Thiese st results redalo ondy (o the ibens lested,

Laboratory Analysis Report
Sample Number: 1442240

Attn: JEFF JAMIK Collected By: JJANIE
ALTAMESA SERVICES, LF Submitted By: J JANIK
15021 KATY FREEWAY STE 400

HOUSTON, TX 77004 Source of Sample;

DIS PROP 2-14 PRODUCOD WATER
Time of Collection:  16:00
Date of Colleetion;  [0/22/2014

Date Recelved: 104232014
Report Date; 1L/212014
PWE#
Fiekd Teny; Temp Rovd in Lahe 2004 °C PWS Name:

N FIELD TEMFP GIVEN; Radiclogical testing was perfonned by Summit Envinoamentol {S17M),

Analysis ) Date
.Tesl Reguested MCL Result Units MDL  Method Completed Ana,lysti
Gross Alpha 15pci =3 piL 3 EPA 900.0 L1/11/2014  SUM
Cirnss Beta 5T+H-5.8 pCifL 4 EF A S0 11112004 SUM

Tiwmk your Eor chonsing Anaty] Lahoruories for vour teeting noeda

THICL = Maniwum Coveunamtion [evel 1F you have ny ceesticns b (his report, or aey fawne
B0 = Mathod tminum Detzction Limil i mnakytical neods, pleas: sontaclyme clisil sannger
LR = Uaegalated Page 1 of | s Eibls
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT U

u. DESCRIPTION OF BUSINESS - Alta Mesa Services, LP is the operating subsidiary of Alta Mesa Holdings,
LP. Alta Mesa Holdings, LP is a privately-held, independent exploration and production company,
primarily engaged in the acquisition, exploration, development and production of oil, natural gas and
natural gas liquids within the United States.
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OMB No. 2040-0042

Approval Expires 12/31/2018

< EPA

United States Environmental Protection Agency

I. EPA ID Number

Underground Injection Control

TIA

Permit Application

(Collected under the authority of the Safe Drinking
Water Act. Sections 1421, 1422, 40 CFR 144)

Read Attached Instructions Before Starting

For Official Use Only

Application approved

mo day year

Date received

Permit Number Well ID

mo day year

FINDS Number

Il. Owner Name and Address

Operator Name and Address

Owner Name
Alta Mesa Services, LP

Owner Name

Alta Mesa Services, LP

Street Address

15021 Katy Freewway, Suite 400

Phone Number Street Address

(281) 530-0991

15021 Katy Freeway, Suite 400

Phone Number
(281) 530-0991

Citv State ZIP CODE City State ZIP CODE
Houston TX 77094 Houston TX 77094
IV. Commercial Facility V. Ownership VI. Legal Contact Vil. SIC Codes
Yes [« | Private [« | Owner NAICS=211111
No [ | Federal 7] Operator SIC=1311
|| Other
Vill. Well Status (Mark "x")
D A Date Started E B. Modification/Conversion E C. Proposed
mo day year

Operating

IX. Type of Permit Requested

(Mark "x" and specify if required)

—
A. Individual

B. Area

Number of Existing Wells Number of Proposed Wells

Name(s) of field(s) or project(s)

1 (One) 1 (One) DJS Properties 2-14
X. Class and Type of Well (see reverse)
A. Class(es) B. Type(s) C. If class is "other” or type is code 'x,’ explain D. Number of wells per type (if area permit)
(enter code(s)) (enter code(s)) N/A | (One)
Class 11 Type D
Xl. Location of Well(s) or Approximate Center of Field or Project XIl. Indian Lands (Mark "x')

Latitude Longitude Township and Range Yes
Deg Min Sec Deg Min Sec Sec Twp Range | 1/4 Sec | Feet From | Line | Feet From| Line No
44 02 19.2 1116 |46 60 14 8N 4W NW 95 NL | 2315 WL

Xlll. Attachments

(Complete the following questions on a separate sheet(s) and number accordingly; see instructions)
For Classes |, II, lll, (and other classes) complete and submit on a separate sheet(s) Attachments A--U (pp 2-6) as appropriate. Attach maps where

required. List attachments

by letter which are applicable and are included with your application.

XIV. Certification

| certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all attachments
and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the information is true,
accurate, and complete. | am aware that there are significant penalties for submitting false information, including the possibliity of fine and
imprisonment. (Ref. 40 CFR 144.32)

A. Name and Title (Type o

r Print)

Dale R. Hayes, VP Frontier Operations

(281) 943-1347

B. Phone No. (Area Code and No.)

C. Signature

DR Yoo

D. Date Signed
08/07/2017

EPA Form 7520-6 (Rev. 12-1

1)




Class |
Type nl”
119 M ”
uwn
llxu
Class I
Type uDu
SIR!!
111 Hll
“x”
Class lll
Type “G”
“S”
e U”
“x!!

Well Class and Type Codes

Wells used to inject waste below the deepest underground source of drinking
water.

Nonhazardous industrial disposal well

Nonhazardous municipal disposal well

Hazardous waste disposal well injecting below USDWs
Other Class | wells (not included in Type “I,” 'M,”or “W")

Qil and gas production and storage related injection wells.

Produced fluid disposal well

Enhanced recovery well

Hydrocarbon storage well (excluding natural gas)

Other Class Il wells (not included in Type “D,” “R,” or “H”)

Special process injection wells.

Solution mining well

Sulfur mining well by Frasch process

Uranium mining well (excluding solution mining of conventional mines)
Other Class Il wells (not included in Type “G,” “S,” or “U")

Other Classes Wells not included in classes above.

Class

I new well
existing

Il new well
existing

Il new well
existing

Other Classes

EPA Form 7520-6 (12-11)

Class V wells which may be permitted under §144.12.
Wells not currently classified as Class |, I, 1, or V.

Attachments to Permit Application

Attachments

A B CDFH-S U

ABCDFH-U

A, B,C,E, G, H, M, Q,R; optional - I, J, K, O, P, U
A E, G HMQR,-U;optional-J, K, O, P, Q
A B,C,D,F,HIJKM-SU

A B,CD,FHJKM-U

To be specified by the permitting authority

page 2 of 6



INSTRUCTIONS - Underground Injection Control (UIC) Permit Application

Paperwork Reduction Act: The public reporting and record keeping burden for this collection of information is estimatedo average
224 hours fora Class | hazardous well application, 110 hours for a Class | non-hazardous well application 67 hours fora Class llwell
application, and 132 hours for a Class Il well application. Burden means the total time, effort, or financial resource expended by
persons to generate, maintain, retain, or disclose or provide information to or for a Federal Agency. This includes the time needed to
review instructions; develop, acquire,install, and utilize technology and systems for the purposes of collectingyalidating,and verifying
information, processing and maintaining information, and disclosing andproviding information; adjustthe existing ways to comply with
any previously applicable instructions and requirementstrain personnel to be able to respond to the collection of information; search
data sources; complete and review the collection of information; and, transmit or otherwise disclosaghe information. An agency may
not conduct or sponsor, and a person is not required to respond to, a collectionfinformation unless it displays a currently valid OMB
control number. Send comments on the Agency’s need for this information, the accuracyof the provided burden estimates, and any
suggested methods for minimizing respondentburden, including the use of automated collection techniques to Director, Collection
Strategies Division, U.S. Environmental Protection Agency (2822), 1200 Pennsylvania Ave., NW, Washington, DC 20460. Include the
OMB control number in any correspondence. Do not send the completed forms to this address.

This form must be completed by all owners or operators of Class |, Il, and Ill injection wells and others who may be directed to
apply for permit by the Director.

1. EPA 1.D. NUMBER - Fill in your EPA Identification Number. If you do not have a number, leave blank.
IL. OWNER NAME AND ADDRESS - Name of well, well field or company and address.

1Il. OPERATOR NAME AND ADDRESS - Name and address of operator of well or well field.

V. COMMERCIAL FACILITY - Mark the appropriate box to indicate the type of facility.

V. OWNERSHIP - Mark the appropriate box to indicate the type of ownership.

VI LEGAL CONTACT - Mark the appropriate box.

VIl SIC CODES - List at least one and no more than four Standard Industrial Classification (SIC) Codes that best describe the

nature of the business in order of priority.

VIIL. WELL STATUS - Mark Box A if the well(s) were operating as injection wells on the effective date of the UIC Program for the
State. Mark Box B if wells(s) existed on the effective date of the UIC Program for the State but were not utilized for injection.
Box C should be marked if the application is for an underground injection project not constructed or not completed by the
effective date of the UIC Program for the State.

IX. TYPE OF PERMIT - Mark “Individual” or “Area” to indicate the type of permit desired. Note that area permits are at the
discretion of the Director and that wells covered by an area permit must be at one site, under the control of one person and
do not inject hazardous waste. If an area permit is requested the number of wells to be included in the permit must be
specified and the wells described and identified by location. If the area has a commonly used name, such as the “Jay
Field,” submit the name in the space provided. In the case of a project or field which crosses State lines, it may be
possible to consider an area permit if EPA has jurisdiction in both States. Each such case will be considered individually, if
the owner/operator elects to seek an area permit.

X. CLASS AND TYPE OF WELL - Enter in these two positions the Class and type of injection well for which a permit is
requested. Use the most pertinent code selected from the list on the reverse side of the application. When selecting type X
please explain in the space provided.

Xl. LOCATION OF WELL - Enter the latitude and longitude of the existing or proposed well expressed in degrees, minutes, and
seconds or the location by township, and range, and section, as required by 40 CFR Part 146. If an area permit is being
requested, give the latitude and longitude of the approximate center of the area.

XIl. INDIAN LANDS - Place an “X" in the box if any part of the facility is located on Indian lands.
X, ATTACHMENTS - Note that information requirements vary depending on the injection well class and status. Attachments
for Class I, Il, Ill are described on pages 4 and 5 of this document and listed by Class on page 2. Place EPA ID number in

the upper right hand corner of each page of the Attachments.

XIv. CERTIFICATION - All permit applications (except Class Il) must be signed by a responsible corporate officer for a
corporation, by a general partner for a partnership, by the proprietor of a sole proprietorship, and by a principal executive or
ranking elected official for a public agency. For Class Il, the person described above should sign, or a representative duly
authorized in writing.

EPA Form 7520-6 Page 3 of 6



INSTRUCTIONS - Attachments

Attachments to be submitted with permit application for Class I, II, lll and other wells.

A.

AREA OF REVIEW METHODS - Give the methods and, if appropriate, the calculationsused to determine the size of
the area of review (fixed radius or equation).The area of review shall be a fixed radius of 1/4 mile from the well bore
unless the use of an equation is approved in advance by the Director.

MAPS OF WELL/AREA AND AREA OF REVIEW - Submit a topographic map, extending one mile beyond the property
boundaries, showing the injection well(s) or project area for which a permit is sought and the applicable area of
review. The map must show all intake and discharge structures and all hazardous waste treatment, storage, or
disposal facilities. If the application is for an area permit, the map should show the distribution manifold (ifapplicable)
applying injection fluid to all wells in the area, including all system monitoring points. Within the area of review, the
map must show the following:

Class |

The number, orname, and location ofall producing wells, injection wells, abandoned wells, dryholes, surface bodies
of water, springs, mines (surface and subsurface), quarries, and other pertinent surface features, including
residences and roads, and faults,ifknown or suspected. In addition,the map mustidentify thosewells, springs, other
surface water bodies, anddrinking water wells located within one quarter mile of the facility property boundary. Only
information of public record is required to be included in this map;

Class |l

In addition to requirements for Class |, include pertinent information known to the applicant. This requirement
does not apply to existing Class Il wells;

Class lll

In addition to requirements for Class |, include public water systems and pertinent information known to the
applicant.

CORRECTIVE ACTION PLAN ANDWELL DATA - Submita tabulation of data reasonably available from public records
or otherwise known to the applicant on all wells within the area of review, including those on the map required in B,
which penetrate the proposed injection zone. Such data shall include the following:

Class |

Adescription ofeach well's types, construction, date drilled, location, depth, record of plugging and/or completion,and
any additional information the Director may require. In the case of new injection wells, include thecorrective action
proposed to be taken by the applicant under 40 CFR 144.55.

Class I

In addition to requirement for Class |, in the case of Class |l wellsoperating overthe fracture pressure ofthe injection
formation, all known wells within the area ofreview which penetrate formations affected by the increase in pressure.
This requirement does not apply to existing Class Il wells.

Class Il
In addition to requirements for Class |, the corrective action proposed under 40 CFR 144 .55 for all Class Il wells.

MAPS AND CROSS SECTION OF USDWs - Submit maps and cross sections indicating the vertical limits of all
underground sources of drinking water within the area of review (both vertical and lateral limits for Class [), their
position relative to the injection formation and the direction of water movement, where known, in every underground
source of drinking water which may be affected by the proposed injection. (Does not apply to Class Il wells.)

EPA Form 7520-6 Page 4 of 6



NAME AND DEPTH OF USDWs (CLASS Il) - For Class Il wells, submit geologic name, and depth to bottom of all
underground sources of drinking water which may be affected by the injection.

MAPS AND CROSS SECTIONS OF GEOLOGIC STRUCTURE OF AREA - Submit maps and cross sections detailinghe
geologic structure ofthe local area (including the lithology of injection and confining intervals) andgeneralized maps
and cross sections illustrating the regional geologic setting. (Does not apply to Class Il wells.)

GEOLOGICAL DATA ON INJECTION AND CONFINING ZONES (Class ll) - For Class Il wells, submit appropriate
geological data ontheinjectionzone and confining zones including lithologic description, geclogical name, thickness,
depth and fracture pressure.

OPERATING DATA - Submit the following proposed operating data foreach well (including all those to be covered by
area permits): (1) average and maximum dailyrate and volume ofthe fluids to be injected; (2) average and maximum
injection pressure; (3) nature of annulus fluid; (4) for Class | wells, source and analysis ofthe chemical, physical,
radiological and biological characteristics, including density and corrosiveness, of injection fluids; (5) for Class |
wells, source and analysis of the physical andchemical characteristics of the injection fluid; (6) for Class Ill wells, a
qualitative analysis andranges in concentrations ofall constituents ofinjected fluids. If the information is proprietary,
maximum concentrations only may be submitted, but all records must be retained.

FORMATION TESTING PROGRAM - Describe the proposed formation testing programFor Class | wells the program
must be designed to obtain data on fluid pressure, temperature, fracture pressure, other physical, chemical, and
radiological characteristics of the injection matrix and physical and chemical characteristics of the formation fluids.

For Class Il wells the testing program must be designed to obtain data on fluid pressure, estimated fracture
pressure, physical and chemical characteristics of the injection zone. (Does not apply to existing Class Il wells or
projects.)

For Class Il wells the testing must bedesigned to obtain data on fluid pressure, fracture pressure, and physical and
chemical characteristics of the formation fluids if theformation is naturally water bearing. Only fracture pressure is
required if the program formation is not water bearing. (Does not apply to existing Class Ill wells or projects.)

STIMULATION PROGRAM - Outline any proposed stimulation program.
INJECTION PROCEDURES - Describe the proposed injection procedures including pump, surge, tank, etc.

CONSTRUCTION PROCEDURES - Discuss the construction procedures (according to §146.12 forClass |, §146.22 for
Class Il, and §146.32 for Class Ill) to be utilized. This should include details of the casing and cementing program,
logging procedures, deviation checks, and the drilling, testing and coring program, and proposed annulus fluid.
(Request and submission of justifying data must be made to use an alternative to packer for Class |.)

CONSTRUCTION DETAILS - Submit schematic or other appropriate drawings of the surface and subsurface
construction details of the well.

CHANGES IN INJECTED FLUID - Discuss expected changes in pressure, native fluid displacement, and direction of
movement of injection fluid. (Class 1l wells only.)

PLANS FOR WELL FAILURES - Outline contingency plans (proposed plans, if any, for Class Il) to cope with all
shut-ins or wells failures, so as to prevent migration of fluids into any USDW.

MONITORING PROGRAM - Discuss the planned monitoring program. This should be thorough, including maps
showing the number and location of monitoring wells as appropriate and discussion ofmonitoring devices, sampling
frequency, and parameters measured. If a manifold monitoring program is utilized, pursuant to §146.23(b)(5),

describe the program and compare it to individual well monitoring.

PLUGGING AND ABANDONMENT PLAN - Submit a plan for plugging and abandonment of the well including: (1)

describe the type, number, and placement (including the elevation of the top and bottom) of plugs to be used; (2)
describe the type, grade, and quantity of cement to be used; and (3) describe the method to besed to place plugs,
including the method used to place the welin a state of static equilibrium prior to placement of the plugs. Also for a
Class Il well that underlies or is in an exempted aquifer, demonstrate adequate protection ofJSDWSs. Submit this

information on EPA Form 7520-14, Plugging and Abandonment Plan.

EPA Form 7520-6 Page 5 of 6



R. NECESSARY RESOURCES - Submit evidence such as a surety bond or financial statement to verify that the
resources necessary to close, plug or abandon the well are available.

S. AQUIFER EXEMPTIONS - Ifan aquifer exemption is requested, submit data necessary to demonstrate that theaquifer
meets the followingcriteria: (1) does notserve as a source of drinking water; (2) cannot now and will not in the future
serve as a source of drinking water; and (3) the TDS content of the ground water is moréhan 3,000 and less than
10,000 mg/l and is not reasonablyexpected to supply a public water system. Data to demonstrate that the aquifer is
expected to be mineral or hydrocarbon production, such as general description of themining zone, analysis of the
amenability of the mining zone to the proposed method, and time table for proposed development must also be
included. For additional information on aquifer exemptions, see 40 CFR Sections 144.7 and 146.04.

T. EXISTING EPA PERMITS - List program and permit number of any existing EPA permits, for example, NPDES,
PSD, RCRA, etc.
u. DESCRIPTION OF BUSINESS - Give a brief description of the nature of the business.

EPA Form 7520-6 Page 6 of 6



Wastewater Characteristics, EPA Methods

(NLN) Auprquny

9.66

48.5

(1/6w) sSvan

0.137

0.166

(/6w) areyINS

47.3

9.58

(7/6w) wnnuons

2.15

0.508

(7/6w) sS1

12.4

15.7

(7/6w) sal

2910

1420

(1/6w)  wnipos

404

314

(7/6w)  uoaiis

23.8

36.2

(/6w) (zO!S se) ealfis

50.9

775

(7/6w)  joueylsN

9470

667

(10d)  8zz wnipey

0.972
+/-
0.220

-0.136

+/-
0.555

(10d) 9zz wnipey

0.516
+/-
0.292

0.05
+/-

0.10

(/6w wnisse10d

40.8

(1/6w) N/SON

0.477

(/6w) S4VAD-AInossN

431

0.476

(7/6w) ssauebueln

0.240

(1/6w) uod

2.54

2.33

(710d)  e18g SS019

592
+/-
31.8

20.4
+/-
4.00

(n10d)  eyd)v ssouo

0.120
+/-
5.49

0.013
+/-
1.62

(7/6w)  (ATH) [ens1eW 8|geIdRIIXS dURXaH

7.2

(1/6w) spuioni4

1.89

17.77

(7/6w)  (s81y) ap1uedd

(woysoywrl )  AAnanpuod

1700 | 0.0197

(/6W) aod

277 | 4320 | 0.0131

(7/6w) 8puolyd

874

143

(71/6w) wniofed

70.7

16.1

(7/6w) uolog

7.61

6.93

(0¢bw) aog

>38.0

(/6w) wnieg

0.315

0.144

(/€00eD Bw) Anuiexv

525

419

areq

March
13, 2017

May
23,2016

BS3IN BV

WP4-1

Tank

Battery




Wastewater Characteristics, EPA Methods

(7/6n) auaikd

21.3

(7/6n) jousyd

2200

3270

(7/6n) suaiyueusyd

48.5

(7/6n) susfeyydeN

74.1

265

(7/6n) susion|

16.7

(7/6n)  arereyyd(1AxaylApa-z)sig

22.3

(7/6n)  jousydjAIysIN--t+€

1590 | 4.24

1880

(7/6n)  jousydjAiysIN-Z

1020

1330

(/6n) ausjeyiydeujAyIBIN-Z

57.0

245

(7/6n) jousydjAylswia-¥'z

581

571

(7/6n)  suajeyydeulAyIBIN-T

28.4

116

(7/6n) ausnjol

11500

11100

17800

(7/6n)  auslAX-0

729

805

1150

(7/Bn) suazuaqAdoid-u

37.4

34.8

(7/6n) susfeyydenN

44.2

48.4

59.2

(7/6n)  (M13IN) Bu0ISy |AYI8 |AYIBIN

587

580

(7/6n) susjAx-d+w

2500

2710

4170

(7/6n) suszuaqjAdoidos)

41.4

40.0

(7/6n) auazuagjAy3

657

695

1080

(7/Bn) suszusg

20000

19400

(/6n) su01voY

1390

1380

13500 | 24800

(7/6n) suszuaqiAyleWLIL -G'E'T

103

103

127

(7/6n) suszuaqlAyrswLL-#'2'T

178

182

257

(1/6w) suijoses

80.2

71.3

38.4

(7/6w) po agn

7.48

(7/6w) [8saIq

438

43.1

32.3

areqg

March
13, 2017

March
13, 2017

May
23,2016

SN BYY

WP5-1
3:00 p.m.

WP4-1
2:30 p.m.

Tank
Battery




-14 Proposed Injection Well — Regional Lacustrine Claystone Seal Map

DJS 2

Alta Mesa ML Investments #1-3

o
= *
e 2
1 TRk
Be x i
T |
( 1
(1] i
PRI bl .m _ e EE
_ m bt —W\ =i ‘|_ IO
SSOUIYLSSOID 009'E Al1ewixoiddy SSaUY2IY1SS040 ,006'E Aj@1ewixolddy
uoRa3s auoyshel) ‘Uonoas suolsAey
7 R _ n 2 | < ._\_ “ " _ a =
i i L “ ! a zm.. \ “ - ¢ wV"_ i N
1 % % .
\° f 5 u N - " “ i m ’
V/ b I - = ie Y 8
-] a n ® - k) ¢ - “ a _m " 1 8
§ % A
* ._/A % - £ 2 \, L] w_m
- | =/ h i a _ - e - l 1 L u“
. ® I FOWE [ — ——
L 8§ oa [ « w | La | s
£ ok (el B L7 S0 B
afoa\iw fai £7 a ._ 8 m“
2] L8
] L] ] ] s\“ R"_ " ¥ “_ W ¥us ” _ & g _
e | £ = H

1

Lol
SUIALLSSPID 00T 'y Alp1ewixoiddy
® | uopnzag avoisAed

s
%)

: :
= =
i34 ®
/ 9
nis 1.3« I
tiesi2-13: 2
s s
1
.

spino 31-2
3
i
"
i

= 1 u s -\A 54w
| roposed Inj

%
4
&
1
)
Kauffman 1-
- 3 ’E‘u
.
]
i
¥y 04
v

.

.
N
"
i
= -
Il
;
i
ll
*
1w \|'|
s e
£ =
§ .
!
f H
|
)
‘
L

u

s
»
5

=
s
*
&
1-13:1;

o
b
!
i
\
!
1
%‘
“ ¢
i
i

“ .— LA = —
14155049 ,05p'¢ Ajarewixoiddy
4R3PS auolshed

B E

A
T %,{i@,
*
!
|
[ . -
g a
P

L

G

‘\5_
3\
Ore-itip.;

"

P

Ty 9VV
= =

b 2

wh g A

55
B

EY

s

"
1
F

Bridge May #1-13

SSaUYDIYLS504D ,009°€ Ajrewxoiddy
uol11295 auoisAe|)




DJS 2-14 Composite Lithological Section

Descriptions Figure G-1

0’ TVD — Top of USDW ZOne
Sandstone

250’ TVD - Top of Confining Zone

Glenns Ferry fm.

—— Lacustrine Claystone with minor thin Sandstones

Chalk Hills fm.

—— Thick Lacustrine Claystone and Bentonite

_<

4,378 TVD — Top of Basalt

— Silty Claystone, Basalt, Volcanic Tuffs

4,910’ TVD — Top of Injection Zone

Massive Sandstones, Thin Claystones

5,500’ TVD




Alta Mesa Holdings DIJS Properties 2-14

Willow Field - Payett County, ID
Current Wellbore Diagram as of 11/3/2014 - Well Temporarily Abandoned
Spud 9/12/2014 T&A'd 11/3/2014

GL Elevation above MSL: 2,488’

Casing & Cement
Conductor: 13 3/8 OD, @ 80'

Surface: 24 jts, 9-5/8" OD, 8.83 ID,40#, K-55 @ 1,082'
215 Sacks, (144 Bbls) Type 111 Cement +
Slurrylite 50 Pps, 20% MS-500, 5% HW Gypsum,
5% Salt B.W.O.W., 0.75% TSFL-180, 0.25% CFL-
300, 3.77 ft3/sk, 14.22 gal/sk, 10.4 ppg.
Followed by 70 sacks, (17 Bbbls) Type |11
Cement + 5% Salt B.W.O.W., 1.36 ft3/sk, 6.42
gal/sk, 14.8 ppg.

Pump Top Job as Follows: Pump 116 sacks (23 Bbls)
Calprem Cement + 2% Cacl2, 1.15 ft3/sk, 5 gal/sk,
15.8 ppg. Pump Top out cement @ 1.0 Bpm & 100
psi. (4 Bbls Cement to surface)

Production: 7" OD, 6.276" 1D, J-55 @5.500'

Run 122 Total joints of 7", 26# J-55, LTC Casing as
follows:

Float Shoe set @ 5,500, 2 Joints of Casing, Float collar
set @ 5,406', 120 Joints of casing. Ran 64 Total 7" X 8
1/2" Bow Spring Centralizers, 1- Centralizer 10' above
Shoe, 1- Centralizer on 1st casing Collar, 1- Centralizer
10" Below Float Collar, Centralizer on every Joint to
Joint # 44 @ 3,509'. Then every 4th Joint to Joint #120
@ 80'. Centralizers Where Installed on collars on Casing
Joints. Filled & circulated every 20 joints (No tight hole
or problems Running Casing) (Tag with Joint #122 @
5,500%;

Cement as Follows: Pump 10 bbls of Diesel, 25 bbls of
10.0 Ppg Weighted Spacer @ 4.0 Bpm and 250 psi,
Followed by 400 Sacks, (129 Bbls) TCI lite 61.6 Pps,
Class G Cement, 25.9 Pps Flyash, 5.22 Pps gel, 1.82
ft3/sk, 9.72 gal/sk, 12.7 ppg. Pump Lead cement @ 3
Bpm & 340 psi. Followed by 265 Sacks, (54.7 Bbbls)
Gas Seal Cement, Class G Cement, 3% Salt, 0.75%
TSFL-180, 0.2% C-49, 1.16 ft3/sk, 4.9 gal/sk, 16.0 ppg.
Pump Tail cement @ 3 Bpm & 239 psi. Displace with
208 Total Bbls as Follows: 152 Bbls 4% KCL Water @ 2
Bpm & 1300 Psi, (Lost Returns With 152 Bbls
Displacement Away) ( No Returns on last 56 Bbls)
Pumped last 56 Bbls Displacement @ 1 Bpm & 3,700
Psi. (Bumped plug With 4,200 psi) Bleed off 2.5 Bbls,
Check Floats, Floats Held Good. (No Spacer or Cement
to Surface)

Pumped 9 cubic yards cement top-down job.

5K Dual - Master Single Wellhead

24 jts 95/8" casing
1,034’ set float collar Surface Casing
1 Joint 9 5/8" casing

1,057' TOC
1,082' set float Shoe

4,294' CIBP (11/3/14)

4,306-30' perf w/ 2" RTG x 4 JSPF x 120 deg ph (11/1/14)
4,354-74"' perf w/ 2" RTG x 4 JSPF x 120 deg ph (11/1/14)
perfin 2 runs, no prs 13.5 BW, 0 BO, 0 MCF

5,035' CIBP (10/31/14)
5,045-50' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/28/14)
29.7 BW, 0 BO, 0 MCF

5,300' CIBP (10/28/14)

5,335-38' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/27/14)

49 BW, 0 BO, 0 MCF

5,350' Cement ratianer (10/26/14)

5,358-60' perf W/ 3 1/8" csg gun, 4 JSPF x 90 deg ph (10/24/14)
No prs after, 2 hrs no flow; 26.1 BW, 0 BO, 0 MCF

5,375' cement retainer (10/24/14)

5,380-90' perf W/ 4 JSPF x 90 deg ph (10/22/14)
no psi after perf - Rec. 37 BW, no oil show some
gas vapers w/ swab runs

5,406' float collar

5,500 float shoe

5,500' TVD
Well Name & No.: DJS Properties 2-14 Field: Willow
County: Payette State: Idaho
Total Depth (MD): 5,500’ (TVD) 5,500
Date Completed: T&A on 11/3/2014 Latest Revision Date: 2/3/2015




AM ldaho DJS #2-14 Proposed Disposal Well
Geologic Setting

Township: 8 North - Range: 4 West - Section 14
Payette County, Idaho

The following structure and Isopach maps were created from interpreting proprietary 3-D seismic data in conjunction with
subsurface well control. Subsurface to seismic ties were done by making synthetic seismograms and verifying ties with
seismic modelling. Due to the subsurface presence of basalts (very high acoustic impedance), the seismic to subsurface ties

are excellent. The quality of the seismic data is very good to excellent, lending strong confidence to the interpretations
Presented herein.

Exhibit G-3



Structure Map (subsea): Top Sand 3
Proposed Injection Zone - Scale 1”: 1000’
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Structure Map (subsea): Top Sand 3
Proposed Injection Zone - Scale 1”: 600’
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Structure Map (below Ground level datum of 2300’ ASL): Top Sand 3
Proposed Injection Zone - Scale 1”: 600’
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Isopach Map of Sands 3,4,5 —showing Faulting
100’ Contour Interval — Scale 1”:600’
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Isopach Map of Sands 3,4, &5
Scale 17:600’
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Alta Mesa Holdings DIJS Properties 2-14
Willow Field - Payett County, ID
Proposed post-injection plugging configuration

Spud 9/12/2014

GL Elevation above MSL: 2, 88'

T&A'd 11/3/2014

Casing & Cement

Cement plug from surfact to 750

Conductor: 13 3/8 OD, @ 80'

Surface: 24 jts, 9-5/8" OD, 8.83 ID,40#, K-55 @ 1,082
215 Sacks, (144 Bbls) Type Il Cement + Slurrylite 50 Pps, 20%

MS-500, 5% HW Gypsum, 5% Salt B.W.O.W., 0.75% TSFL-180,

0.25% CFL-300, 3.77 ft3/sk, 14.22 gal/sk, 10.4 ppg. Followed
by 70 sacks, (17 Bbbls) Type Il Cement + 5% Salt B.W.O.W.,
1.36 ft3/sk, 6.42 gal/sk, 14.8 ppg.

24 jts 9 5/8" casing
1,034' set float collar

Surface Casing

Pump Top Job as Follows: Pump 116 sacks (23 Bbls)
Calprem Cement + 2% Cacl2, 1.15 ft3/sk, 5 gal/sk, 15.8
ppg. Pump Top out cement @ 1.0 Bpm & 100 psi. (4
Bbls Cement to surface)

Production: 7" OD, 6.276" ID, J-55 @5.500'

Run 122 Total joints of 7", 26# J-55, LTC Casing as
follows:

Float Shoe set @ 5,500, 2 Joints of Casing, Float collar set @
5,406', 120 Joints of casing. Ran 64 Total 7" X 8 1/2" Bow
Spring Centralizers, 1- Centralizer 10" above Shoe, 1- Centralizer
on 1st casing Collar, 1- Centralizer 10' Below Float Collar,
Centralizer on every Joint to Joint # 44 @ 3,509'. Then every
4th Joint to Joint #120 @ 80'. Centralizers Where Installed on
collars on Casing Joints. Filled & circulated every 20 joints (No

1 Joint 9 5/8" casing

1,057' TOC
1,082' set float Shoe

Cement plug from 4100 to 5410

tight hole or problems Running Casing) (Tag with Joint #122 @

5,500";

Cement as Follows: Pump 10 bbls of Diesel, 25 bbls of 10.0 Ppg

Upper packer at 4200'

Weighted Spacer @ 4.0 Bpm and 250 psi, Followed by 400
Sacks, (129 Bbls) TCI lite 61.6 Pps, Class G Cement, 25.9 Pps
Flyash, 5.22 Pps gel, 1.82 ft3/sk, 9.72 gal/sk, 12.7 ppg. Pump

4,306-30" perf w/ 2" RTG x 4 JSPF x 120 deg ph (11/1/14), to be squeezed

Lead cement @ 3 Bpm & 340 psi. Followed by 265 Sacks, (54.7

Bbbls) Gas Seal Cement, Class G Cement, 3% Salt, 0.75% TSFL-

4,354-74' perf w/ 2" RTG x 4 JSPF x 120 deg ph (11/1/14), to be squeezed

180, 0.2% C-49, 1.16 ft3/sk, 4.9 gal/sk, 16.0 ppg. Pump Tail
cement @ 3 Bpm & 239 psi. Displace with 208 Total Bbls as
Follows: 152 Bbls 4% KCL Water @ 2 Bpm & 1300 Psi, (Lost
Returns With 152 Bbls Displacement Away) ( No Returns on last
56 Bbls) Pumped last 56 Bbls Displacement @ 1 Bpm & 3,700
Psi. (Bumped plug With 4,200 psi) Bleed off 2.5 Bbls, Check
Floats, Floats Held Good. (No Spacer or Cement to Surface)

Lower packer at 4900’

5,045-50' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/28/14)

Pumped 9 cubic yards cement top down surface job.

5,335-38' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/27/14)

5,358-60' perf W/ 3 1/8" csg gun, 4 JSPF x 90 deg ph (10/24/14)

5,380-90' perf W/ 4 JSPF x 90 deg ph (10/22/14)
5390 - 5410 perfs to be added

5,406' float collar - drilled out. PBTD 5450'".
5,500 float shoe

5,500' TVD

Well Name & No.: DJS Properties 2-14

Field: Willow

County: Payette

State: Idaho

Total Depth (MD): 5,500

(TVD) 5,500'

Date Completed: T&A on 11/3/2014

Latest Revision Date: 2/3/2015




Alta Mesa Holdings DIJS Properties 2-14
Willow Field - Payett County, ID
Proposed Injection Completion Configuration
Spud 9/12/2014 T&A'd 11/3/2014

GL Elevation above MSL: 2,488’ 5K Dual - Master Single Wellhead

Casing & Cement
Conductor: 13 3/8 OD, @ 80'

Surface: 24 jts, 9-5/8" OD, 8.83 ID,40#, K-55 @ 1,082'
215 Sacks, (144 Bbls) Type 111 Cement + Slurrylite 50 Pps,
20% MS-500, 5% HW Gypsum, 5% Salt B.W.O.W., 0.75%
TSFL-180, 0.25% CFL-300, 3.77 ft3/sk, 14.22 gal/sk, 10.4

ppg. Followed by 70 sacks, (17 Bbbls) Type Il Cement + 5%

Salt B.W.O.W., 1.36 ft3/sk, 6.42 gal/sk, 14.8 ppg.

24 jts 95/8" casing

1,034' set float collar Surface Casing
1 Joint 9 5/8" casing

1,057' TOC
Pump Top Job as Follows: Pump 116 sacks (23 Bbls) 1,082' set float Shoe
Calprem Cement + 2% Cacl2, 1.15 ft3/sk, 5 gal/sk,

15.8 ppg. Pump Top out cement @ 1.0 Bpm & 100

psi. (4 Bbls Cement to surface)

Production: 7" OD, 6.276" 1D, J-55 @5.500'

Run 122 Total joints of 7", 26# J-55, LTC Casing as
follows:

Float Shoe set @ 5,500, 2 Joints of Casing, Float collar set @
5,406', 120 Joints of casing. Ran 64 Total 7" X 8 1/2" Bow
Spring Centralizers, 1- Centralizer 10' above Shoe, 1-
Centralizer on 1st casing Collar, 1- Centralizer 10' Below Float
Collar, Centralizer on every Joint to Joint # 44 @ 3,509'. Then
every 4th Joint to Joint #120 @ 80'. Centralizers Where
Installed on collars on Casing Joints. Filled & circulated every
20 joints (No tight hole or problems Running Casing) (Tag with
Joint #122 @ 5,500");

Cement as Follows: Pump 10 bbls of Diesel, 25 bbls of 10.0
Ppg Weighted Spacer @ 4.0 Bpm and 250 psi, Followed by
400 Sacks, (129 Bbls) TClI lite 61.6 Pps, Class G Cement, 25.9
Pps Flyash, 5.22 Pps gel, 1.82 ft3/sk, 9.72 gal/sk, 12.7 ppg.
Pump Lead cement @ 3 Bpm & 340 psi. Followed by 265
Sacks, (54.7 Bbbls) Gas Seal Cement, Class G Cement, 3%
Salt, 0.75% TSFL-180, 0.2% C-49, 1.16 ft3/sk, 4.9 gal/sk,
16.0 ppg. Pump Tail cement @ 3 Bpm & 239 psi. Displace with
208 Total Bbls as Follows: 152 Bbls 4% KCL Water @ 2 Bpm &
1300 Psi, (Lost Returns With 152 Bbls Displacement Away) (
No Returns on last 56 Bbls) Pumped last 56 Bbls Displacement
@ 1 Bpm & 3,700 Psi. (Bumped plug With 4,200 psi) Bleed off
2.5 Bbls, Check Floats, Floats Held Good. (No Spacer or
Cement to Surface)

Upper packer at 4200’

4,306-30' perf w/ 2" RTG x 4 JSPF x 120 deg ph (11/1/14), to be squeezed
4,354-74' perf w/ 2" RTG x 4 JSPF x 120 deg ph (11/1/14), to be squeezed

Lower packer at 4900

5,045-50' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/28/14)

Pumped 9 cubic yards cement top down surface job.

5,335-38' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/27/14)

5,358-60' perf W/ 3 1/8" csg gun, 4 JSPF x 90 deg ph (10/24/14)

5,380-90' perf W/ 4 JSPF x 90 deg ph (10/22/14)
5390 - 5410 perfs to be added

5,406' float collar - drilled out. PBTD 5450'.

5,500 float shoe
5,500' TVD
Well Name & No.: DJS Properties 2-14 Field: Willow
County: Payette State: Idaho
Total Depth (MD): 5,500' (TVD) 5,500'
Date Completed: T&A on 11/3/2014 Latest Revision Date: 2/3/2015




Calculation of Confined Injection Zone Capacity

DJS Properties #2-14 Injection Zone
|

Calculation of Reservoir Volumes:
Porosity 0.23 fraction from well log
Sw 0.80 fraction water saturation - evidence of gas in swab testing and water analysis
Sg 0.20 fraction gas saturation - evidence of gas in zone from swab testing - residual gas
Gross Volume 94,700 acre-ft from planimetry calculations below
Net/Gross Ratio 0.90 fraction from well logs
Pore Volume 19,603 acre-ft
m
CONTOUR DELTA DELTA
LINE AREA > RATIO OF CONTOUR VOLUME
VALUE (acres) AREAS (ft) (acre-ft)
0 269.00

100 234.00 0.8699 100 25,150.0

200 205.00 0.8761 100 21,950.0

300 173.00 0.8439 100 18,900.0

400 144.00 0.8324 100 15,850.0

500 113.00 0.7847 100 12,850.0

TOTAL ==> 94,700.0 acre-ft - gross bulk reservoir volume

Injection Zone Capacity

ltem Value Units Comments - notes
Datum Depth: 5150 ft, BGL average depth of injection zone
Average Temperature 251 deg F ML Investments 1-3 production log
Initial Pressure: 2276 psi 8.6 ppg equivalent pore pressure at datum depth
Fracture Pressure: 3214 psi 12 ppg equivalent pore pressure at datum depth
Maximum Allowable Pressure 2892 psi 90% of fracture pressure
Maximum Pressure Increase (dP) 616 psi maximum allowable pressure less initial pressure
Average Pressure 2584 psi average of initial pressure and maximum allowable pressure
Water Salinity 750 ppm ClI estimated average
Water Compressibility 3.48E-06 1/psi Osif's Correlation
Gas Compressibility 3.87E-04 1/psi Meehan et al, Gas gravity = 0.65 from ML Investments 1-10 Well
Rock pore volume compressibility 3.50E-06 1/PSI Hall's Correlation
Reservoir Water Volume Initial 15,682 acre-ft Pore Volume * Sw
Reservoir Water Volume Initial 121,663,439 RBbls Pore Volume * Sw
Reservoir Water Volume Compression 261,022 RBbls dP * water compressibility* initial water volume
Reservoir Gas Space Volume Initial 3,921 acre-ft Pore Volume * Sg
Reservoir Gas Space Volume Initial 30,415,860 RBbls Pore Volume * Sg
Gas Pore Space Compression 7,250,191 RBbls dP * gas compressibility * initial gas volume
Pore Space Volume Increase 262,281 Rbbls dP * pore space compressibility
Total Pore Space volume increase 7,773,494 RBbls sum of water, gas, and pore space compression
Bw (water formation volume factor): 1.055 RBbI/STBbl McCain's Correlation
10ldl SIULK 1dIlKk DdllElsS Ldpaclity [{,500,£41 ODIDWVIS dUjuslL U Sulldle CUTIUILUIIS DY UIVIUITIY DY wadlel 1ulirauurl voudiiie iacwi (bw)




Structure Map (below Ground level datum of 2300" ASL): Top Sand 3
Proposed Injection Zone - Scale 1”: 600’
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CaReply (GaReply All (3 Forward SSIM

Wed 9/20/2017 12:07 PM

David M. Smith
RE: Geologic support for proposed injection well DJS #2-14

Tao Dale R. Hayes; ' Mofazzal Bhuiyan; | | Michael Christian

Cc Mike H. McMennamy

Conversation Filer TeamViewer & Get more ad

| can have Karl Planimeter a hard copy to calculate gross volumes using different
methods.

Areas are:

0’ contour — 269 acres

100’ - 234 ac.

200" — 205 ac.

300" — 173 ac.

400" — 144 ac.

500" — 113 ac.

The volume should be the same as 500’ x 188 acres = 94,000 ac. ft.

Regards,

Dave

DMS 9/2017
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Conversation Filer TeamViewer & Get more ad

| can have Karl Planimeter a hard copy to calculate gross volumes using different
methods.

Areas are:

0’ contour — 269 acres

100’ - 234 ac.

200" — 205 ac.

300" — 173 ac.

400" — 144 ac.

500" — 113 ac.

The volume should be the same as 500’ x 188 acres = 94,000 ac. ft.

Regards,

Dave
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From: Contreras, Peter

To: Werntz, James; Kenney, James

Cc: Osborne, Evan; Bellovary, Chris
Subject: FW: Injection Well Application
Date: Friday, August 18, 2017 8:49:24 AM
FYI.

Peter Contreras | Ground Water Unit | EPA Region 10 Seattle | 206 553 6708

From: Contreras, Peter

Sent: Friday, August 18, 2017 8:48 AM

To: 'Michael Christian' <mchristian@mch-lawyer.com>; Richard Brown
<richard@weiserbrown.email>

Cc: Ronda Louderman <rlouderman@AltaMesa.net>; Dale R. Hayes <dhayes@AltaMesa.net>; David
Pepper <dpepper@AltaMesa.net>

Subject: RE: Injection Well Application

Thanks for the update. Have a good weekend.

Peter Contreras | Ground Water Unit | EPA Region 10 Seattle | 206 553 6708

From: Michael Christian [mailto:mchristian@mch-lawyer.com]

Sent: Friday, August 18, 2017 8:43 AM

To: Richard Brown <richard@weiserbrown.email>; Contreras, Peter <Contreras.Peter@epa.gov>
Cc: Ronda Louderman <rlouderman@AltaMesa.net>; Dale R. Hayes <dhayes@AltaMesa.net>; David
Pepper <dpepper@AltaMesa.net>

Subject: RE: Injection Well Application

Peter, the landowner on whose land the candidate wells are located has requested that we use a
different well than we originally anticipated. As a consequence, we need to go back and rework our
permit application materials a little. We are working on that as rapidly as we can, and I'm hopeful
we can complete that by end of next week.

Thanks,
Mike

Michael Christian

Marcus, Christian, Hardee & Davies LLP
737 N. 7th St.

Boise, ID 83702

(208) 342-3563

(208) 342-2170 (fax)
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covered by the Electronic Communications Privacy Act, 18 U.S.C. §§ 2510-2521. It may contain information that is privileged, confidential
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From: Richard Brown [mailto:richard @weiserbrown.email]
Sent: Thursday, August 17, 2017 12:29 PM

To: Contreras, Peter

Cc: Ronda Louderman; Dale R. Hayes; Michael Christian
Subject: Re: Injection Well Application

Peter -l appreciate the heads up -I know Ronda had forwarded it to our attorney for a last review -
hopefully it got out the door to you in the last couple of days but I'm verifying with Michael?

Sent from my iPhone

On Aug 17, 2017, at 12:22 PM, Contreras, Peter <Contreras.Peter@epa.gov> wrote:

Hi Richard,

| wanted to confirm your time line and our last communications before | head out of
the office on some vacation and work travel for the remainder of the month.

| haven’t received a permit application yet and you indicated one might be coming
soon. | wanted to be sure something didn’t get lost or miscommunicated. EPA is
continuing to coordinate with Idaho. We expect a response from IDWR to our last
letter dated July 28, 2017, to determine what role EPA will have in supporting oil and
gas activities in Idaho. My understanding is our attorney was going to share a copy of
EPA’s letter with Michael Christian for your information, but if that didn’t happen for
any reason, let me know, and | can forward a copy to you directly.

Thanks,

Peter

Peter Contreras | Ground Water Unit | EPA Region 10 Seattle | 206 553 6708

From: Richard Brown [mailto:richard@weiserbrown.email]

Sent: Tuesday, August 08, 2017 12:57 PM

To: Contreras, Peter <Contreras.Peter@epa.gov>

Cc: Ronda Louderman <rlouderman@AltaMesa.net>; Dale R. Hayes
<dhayes@AltaMesa.net>

Subject: RE: Injection Well Application
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mailto:dhayes@AltaMesa.net

Thanks Peter

Richard Brown, Weiser-Brown 0il Co.
Snake River 0il and Gas LLC
Cell/Office 713-818-6856
RB-WeiserBrown@comecast.net

From: Contreras, Peter [mailto:Contreras.Peter@epa.gov]

Sent: Tuesday, August 08, 2017 2:11 PM

To: Richard Brown <richard@weiserbrown.email>

Cc: Michael Christian <mchristian@mch-lawyer.com>; Ronda Louderman
<rlouderman@AltaMesa.net>; Dale R. Hayes <dhayes@AltaMesa.net>; Werntz, James
<Werntz.James@epa.gov>; Kenney, James <Kenney.James@epa.gov>; Bellovary, Chris
<Bellovary.Chris@epa.gov>; Steiner-Riley, Cara <Steiner-Riley.Cara@epa.gov>
Subject: RE: Injection Well Application

Hi Richard, My direct mailing address is:

Peter Contreras, Manager

Ground Water Unit

US EPA, Region 10

1200 Sixth Avenue, Mail Stop: OCE-101
Seattle, WA 98101

Thanks,
Peter

Peter Contreras | Ground Water Unit | EPA Region 10 Seattle | 206 553 6708

From: Richard Brown [mailto:richard@weiserbrown.email]

Sent: Tuesday, August 08, 2017 11:20 AM

To: Contreras, Peter <Contreras.Peter@epa.gov>

Cc: Michael Christian <mchristian@mch-lawyer.com>; Ronda Louderman
<rlouderman@AltaMesa.net>; Dale R. Hayes <dhaves@AltaMesa.net>; Werntz, James
<Werntz.James@epa.gov>; Kenney, James <Kenney.James@epa.gov>; Bellovary, Chris
<Bellovary.Chris@epa.gov>; Steiner-Riley, Cara <Steiner-Riley.Cara@epa.gov>
Subject: RE: Injection Well Application

Peter-Our finalized permit application is being reviewed internally and should go out in
next 24-48 hours. What is your direct address and is it different if we send the
application via FED EX? Thanks-Richard

Richard Brown, Weiser-Brown 0il Co.
Snake River 0il and Gas LLC
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Cell/Office 713-818-6856
RB-WeiserBrown@comecast.net

From: Contreras, Peter [mailto:Contreras.Peter@epa.gov]
Sent: Friday, July 28, 2017 1:07 PM

To: Richard Brown <richard@weiserbrown.email>

Cc: Michael Christian <mchristian@mch-lawyer.com>; Ronda Louderman
<rlouderman@AltaMesa.net>; Dale R. Hayes <dhaves@AltaMesa.net>; Werntz, James
<Werntz.James@epa.gov>; Kenney, James <Kenney.James@epa.gov>; Bellovary, Chris
<Bellovary.Chris@epa.gov>; Steiner-Riley, Cara <Steiner-Riley.Cara@epa.gov>
Subject: RE: Injection Well Application

Richard,

Thank you for your email. | am copying Chris Bellovary, in our Office of Regional
Counsel. Chris was the one who communicated previously with Mr. Christian.

If you send any permit application to EPA, you can send it to my attention. | will work
with others at EPA and Idaho to coordinate the review, as we are able. EPA is
continuing to coordinate with Idaho state staff on how we can support this effort.

Regards,

Peter

Peter Contreras | Ground Water Unit | EPA Region 10 Seattle | 206 553 6708

From: Richard Brown [mailto:richard@weiserbrown.email]

Sent: Friday, July 28, 2017 10:15 AM

To: Contreras, Peter <Contreras.Peter@epa.gov>

Cc: Michael Christian <mchristian@mch-lawyer.com>; Ronda Louderman
<rlouderman@AltaMesa.net>; Dale R. Hayes <dhaves@AltaMesa.net>; Werntz, James

<Werntz.James@epa.gov>; Kenney, James <Kenney.James@epa.gov>
Subject: Injection Well Application

Peter- Thanks for the time yesterday. Per our conversation and after more thorough
review, we are of the position that the ban in Idaho no longer exists and is not an issue.
The ban was imposed in 1985 and pertained to all classes of injection wells other than
Class V. It was countermanded in 2013 when the state rules were re-written and
approved by the legislature. The current rules as re-written in 2013 include all the
details of a Class Il program and no "ban". As to the aquifer reclassification issue and
DEQ, we are reviewing the best and most expeditious remedy and will be meeting with
DEQ shortly. As | mentioned, my partners at Alta Mesa will be submitting our injection
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well application within 7-10 days. I'm copying our attorney Michael Christian who you
met at the Boise meeting. As you mentioned, Michael has had conversation with your
attorney in Seattle. | don’t think they have conversed since we researched the re-
written rules and their effect on the "ban". | have also copied Mrs. Ronda Louderman
with Alta Mesa. Ronda is in charge of regulatory affairs at Alta Mesa and is the one
preparing the application. | believe Alta Mesa has filed a recent injection application
with the EPA and it was in Florida. I'll let Ronda confirm. | think she is quite
knowledgeable in this arena. I'm also copying Dale Hayes. Dale is the head engineer at
Alta Mesa and would have engineering oversight over the injection well. Regards-
Richard

Richard Brown, Weiser-Brown 0il Co.
Snake River 0il and Gas LLC
Cell/Office 713-818-6856
RB-WeiserBrown@comcast.net


mailto:RB-WeiserBrown@comcast.net

From: Michael Christian

To: Osborne, Evan; Thurmon, Clarke

Subject: Class 11 UIC permit application

Date: Tuesday, September 11, 2018 7:10:22 AM

Attachments: EPA Class 11 Injection Permit Attachments Edited 9.10.18.docx
l-barry burnell.2.1.18.pdf
Exhibit A.xlsx

Exhibit B Part 1.pdf
Exhibit B Part 2.pdf
Exhibit B Part 3.pdf
Exhibit C.pdf

Exhibit D.pptx

Exhibit E.pdf

Exhibit F.pdf

Exhibit G.pdf
l-osborne.9.11.18.pdf

Evan, Clarke:
Attached are:

1. Aletter to you describing the additional information being submitted in support of my client’s
Class Il permit application, and including a longer discussion of the aquifer exemption request;

2. A modified version of Attachments A-U, to replace the previous set of attachments provided
to you;

3. Acopy of a February 1, 2018 letter from me to Barry Burnell of the Idaho Department of
Environmental Quality, discussing facts supporting aquifer exemption; and

4. Copies of the attachments referenced in the IDEQ letter.

Please let me know if you have any questions about any of the above.

Thanks,
Mike

Michael Christian

MARCUS, CHRISTIAN, HARDEE & DAVIES, LLP
737 N. 7th Street

Boise, ID 83702

(208) 342-3563

mchristian@mch-lawyer.com

CONFIDENTIALITY NOTICE: This e-mail is intended only for the personal and confidential use of the individual(s) named as recipients and is
covered by the Electronic Communications Privacy Act, 18 U.S.C. §§ 2510-2521. It may contain information that is privileged, confidential
and/or protected from disclosure under applicable law including, but not limited to, the attorney client privilege and/or work product
doctrine. If you are not the intended recipient of this transmission, please notify the sender immediately by telephone. Do not deliver,
distribute or copy this transmission, disclose its contents or take any action in reliance on the information it contains.



TABLE OF CONTENTS:

Application Form

Attachment A:
Attachment B:
Attachment C:

Attachment E:

Attachment G:

Attachment H:

Attachment I:
Attachment J:

Attachment L:

Attachment M:
Attachment O:

Attachment Q:

Attachment R:

Attachment S:

Attachment U:

EPA CLASS Il INJECTION WELL PERMIT

Area of Review Methods

Maps of Well Area and Area of Review
Corrective Action Plan and Well Data
Name and Depth of USDWs (Class 1)
Geological Data on Injection and Confining Zones (Class Il)
Operating Data

Formation Testing Program
Description of Injection Procedures
Construction Plan

Construction

Contingency Plans

Plugging and Abandonment Plan
Necessary Resources

Aquifer Exemption for Injection Zone

Description of Business



EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT A

A. AREA OF REVIEW - 40 CFR 146.6 requires that the area of review (AOR) for each injection well or each
field, project or area of the State be determined per either paragraph (a) or (b) of the regulation. Based
on the remote location of the well and the lack of potential pathways which may cause the migration of
the injection and/or formation fluid into an underground source of drinking water, AM Idaho LLC has
adopted the % mile fixed radius to define the project AOR provided for in the regulations (i.e., 40 CFR
146.6(b)). Specifically, the AOR for this application encompasses a % mile radius circle from the wellbore.

2|39



EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT B

B. MAPS OF WELL/AREA AND AREA OF REVIEW - There are no notable wells, springs, water bodies, etc.
within the 0.25 mile radius Area of Review.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT C

C. CORRECTIVE ACTION PLAN AND WELL DATA - There are no wells within the area of review.

439
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ATTACHMENTE

E. NAME AND DEPTH OF USDWs (CLASS Il) - The Pierce Gulch Aquifer (USDW) is regionally present in the area
around the DJS Properties 2-14 Well. In the DJS Properties 2-14, sand is present from the surface to a depth
of approximately 250’ TVD.
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ATTACHMENT G

G. GEOLOGICAL DATA ON INJECTION AND CONFINING ZONES (Class Il) - In the DJS Properties 2-14 well the proposed
injection zone is in the lower section of the Chalk Hills Formation, which is dominantly composed of massive porous
and permeable quartz rich sandstones. The massive sandstones also contain minor thin shaly sandstone and claystone
lenses which vary in size both vertically and laterally in the section (See Figure G-1 on next page). Per well log
correlation the top of the injection zone occurs at 4,910' TVD and is 590' in gross thickness (5,500' Well TD). The
confining zone is both the overlying Glenns Ferry Formation and the upper and middle Chalk Hills formation. These
formations are very widely distributed in this basin and are typically very impermeable claystones. (See Figure G-2 on
page 8). In the DJS Properties 2-14 well the Glenns Ferry formation (approx. 250'-1,600' TVD) is composed of highly
impermeable lacustrine Claystone, as well as scattered arkosic sandstones. The upper and middle Chalk Hills
formation (approx. 1,600'-4,910'TVD) contains more lacustrine claystone, silicic volcanic ash, and basalt. Per well log
correlation the top of the confinement zone is found at 250' TVD and is 4,660’ thick. The Pierce Gulch Aquifer is found
at the surface and is 250' thick. The Pierce Gulch aquifer is comprised of laminated sandstones interbedded with
siltstones and clays.

Geology of the Injection Zone is described on Figure G-3, Pages 9-14.

Zone Function Depth Thickness Geologic Name Lithological
Description
USDW Zone: Surface - 250’ Pierce Gulch Aquifer Sandstone,
250’ TVD Claystone/Siltstone
250’ TVD 1,350’ Glenns Ferry Formation Lacustrine Claystone
Lacustrine, Claystone
Confining Zones: 1,600’ TVD- 3310’ Upper and Middle and Fluvial Sediments,
4,910’ TVD ! Chalk Hills Formation Silicic Volcanic Ash and
Basalt
Injection Zone: #5;?553{_?\;; 590’ Lower Chalk Hills Formation Quartz Rich Sandstone

The fracture pressure in the lower Chalk Hills Formation @5390’ has been estimated at 3214 psi, based on
a 12 ppg equivalent fluid density. A leak off test will be run during the completion procedure to verify the
fracture pressure of the confining zone as necessary. Dipole sonic data may become available prior to the
completion construction procedure, and will be utilized instead of performing a leak off test to provide the
capability to calculate Poisson’s ratio and the associate frac gradients in the injection and confining zones.
In addition, a step-rate test will be run prior to injection operations to determine actual fracture pressure in
the injection zone. Injection operations will be controlled to always provide at least 50 psi below that
pressure.
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DIJS 2-14 Composite Lithological Section

L Figure G-1
Descriptions

__-L— Sandstone
L

0" TVD — Top of USDW ZOne

250" TVD — Top of Confining Zone

Glenns Ferry fm.

Chalk Hills fm.
4,378 TVD — Top of Basalt
Lower Chalk Hills fm.

—— Lacustrine Claystone with minor thin Sandstones

~—— Thick Lacustrine Claystone and Bentonite

__.=-_—~:

~— Silty Claystone, Basalt, Volcanic Tuffs

I

—~

4,910" TVD —Top of Injection Zone

Massive Sandstones, Thin Claystones

5,500' TVD
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DJS 2-14 Proposed Injection Well — Regional Lacustrine Claystone Seal Map

Alta Mesa ML Investments #1-3
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Figure G-3

AM ldaho DIJS #2-14 Proposed Disposal Well
Geologic Setting

Township: 8 North - Range: 4 West - Section 14
Payette County, Idaho

The following structure and Isopach maps were created from interpreting proprietary 3-D seismic data in conjunction with
subsurface well control. Subsurface to seismic ties were done by making synthetic seismograms and verifying ties with
seismic modelling. Due to the subsurface presence of basalts (very high acoustic impedance), the seismic to subsurface ties

are excellent. The quality of the seismic data is very good to excellent, lending strong confidence to the interpretations
Presented herein.
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ATTACHMENTH

H. OPERATING DATA - The expected average daily rate and volume is 1000 barrels per day (BPD) / 1000
barrels (BBL). The maximum daily rate and volume is expected to be 2600 BWPD / 2600 BBL, based on a
mechanistic hydraulic model of the wellbore tubulars and the reservoir characteristics.

The average and maximum surface injection pressures are estimated to be 199 (psig) and 628 psig, respectively,
based on the hydraulic model.

The tubing / casing annulus will be filled with 8.8 lb/gallon potassium chloride water, supplemented with an
appropriate corrosion inhibitor, biocide, and oxygen scavenger chemical additive package.

A step-rate test will be performed after initial commissioning of the injection facilities and well. The step rate
test will allow the reservoir parting pressure to be determined and subsequent injection rates will be limited to
maintain injection pressures at least 50 psi below this pressure.

The source of the injection fluid is produced water, associated with the oil and gas production operations of
wells operated by AM Idaho LLC in the surrounding area. An analysis of the produced water is attached (See
below - Wastewater Characteristics, EPA Methods). The produced water in this area is very low salinity and low
TDS since the geologic sedimentary history is that of a lacustrine nature.
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A calculation of the expected injection reservoir capacity was performed. This calculation assumes a confined reservoir
pore space as defined by the isopach of the injection zone in a fault block bounded on 3 sides by faults (see Attachment
G for details). The bulk volume is calculated by determining the area of each isopach interval and using the average of
the areas to calculate the total bulk injection reservoir volume. A porosity of 23% is estimated from open hole wireline
logs for the injection interval. Water saturation is estimated at 80%, with a complimentary 20% gas saturation. This is
based on the swab test of the 5380-5390 perforations, where gas blows were experienced and a water sample showed
the presence of Benzene and other VOC’s naturally associated with water associated with hydrocarbon reservoirs. The
average net reservoir to bulk thickness ratio is estimated at 90% from a review of the mud log for this interval. The pore
space is estimated to contain 152 million reservoir barrels. Under confined injection, the water, gas, and pore space will
compress and expand respectively to allow for water influx as pore pressure increases. The maximum allowable
pressure is defined by staying 10% below fracture pressure. Fracture pressure is estimated to be equivalent to a 12
Ib/gallon gradient (3214 psi at 5150’). Note that the actual parting pressure will be well defined upon completion of the
well by the execution of a step rate test. The original pressure is estimated at a pressure equal to an 8.6 Ib/gall on
equivalent pressure gradient (2276 psi at 5150°). The maximum allowable pressure used in the calculation of Injection
Zone Capacity is 90% of the fracture pressure (90% of 3214 = 2892 psi). This provides for an allowable increase in the
reservoir pressure of 616 psi (2892-2276). Water, gas, and pore space compressibility’s are estimated using standard oil
and gas industry correlations. Based on the original reservoir volume, along with the allowable pressure increase and
the sum of the compressibilities, it is estimated that a total of 7,773 thousand reservoir barrels can be injected into this
space before the pressure limit is reached. This equates to 7,368 thousand stock tank barrels based on a water reservoir
volume factor of 1.055 RB/STB.
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Calculation of Confined Injection Zone Capacity

DJS Properties #2-14 Injection Zone

Calculation of Reservoir Volumes:

Porosity 0.23 fraction from well log
Sw 0.80 fraction water saturation - evidence of gas in swab testing and water analysis
Sg 0.20 fraction gas saturation - evidence of gas in zone from swab testing - residual gas
Gross Volume 94,700 acre-ft from planimetry calculations below
Met/Gross Ratio 0.90 fraction from well logs
Pore Volume 19,603 acre-ft
Reservoir Isopach Area Planimeter Readings:
CONTOUR DELTA, DELTA
LINE AREA = RATIO OF CONTOUR VOLUME
VALUE (acres) AREAS (ft) (acre-ft)
0 269.00
100 234.00 0.8699 100 251500
200 205.00 0.8761 100 21,950.0
300 173.00 0.8439 100 18,900.0
400 14400 0.8324 100 15,850.0
500 113.00 0.7847 100 12,850.0
TOTAL === 94.700.0 acre-ft - gross bulk reservoir volume

Injection Zone Capacity

Iltem Value Units Comments - notes
Datum Depth: 5150 ft, BGL average depth of injection zone
Average Temperature 251 deg F ML Investments 1-3 production log
Initial Pressure: 2276 psi 8.6 ppg equivalent pore pressure at datum depth
Fracture Pressure: 3214 psi 12 ppg equivalent pore pressure at datum depth
Maximum Allowable Pressure 2892 psi 90% of fracture pressure
Maximum Pressure Increase (dP) 616 psi maximum allowable pressure less initial pressure
Average Pressure 2584 psi average of initial pressure and maximum allowable pressure
Water Salinity 750 ppm Cl estimated average
Water Compressibility 3 48E-06 1/psi Osifs Correlation
Gas Compressibility 3.87E-04 V/psi Meehan et al, Gas gravity = 0.65 from ML Investments 1-10 Well
Rock pore volume compressibility 3.50E-06 1/PSI Hall's Correlation
Reservoir Water Volume Initial 15,682 acre-ft Pore Volume * Sw
Reservoir Water Volume Initial 121,663,439 RBbls Pore Volume * Sw
Reservoir Water Volume Compression 261,022 RBbls dP * water compressibility” initial water volume
Reservoir Gas Space Volume Initial 3.921 acre-ft Pore Volume * Sg
Reservoir Gas Space Volume Initial 30,415,860 RBbls Pore Volume * Sg
(Gas Pore Space Compression 7,250 191 RBbls dP * gas compressibility * initial gas volume
Pore Space Volume Increase 262,281 Rbbls dP * pore space compressibility
Total Pore Space volume increase 7,773,494 RBbls sum of water, gas, and pore space compression
Bw (water formation volume factor): 1.055 RBbI/STBbl McCain's Correlation
Total Stock Tank Barrels Capacity 7,368,241 STBbls adjust to surface conditions by dividing by water formation volume factor (Bw)

Stock tank barrels are measured at atmospheric pressure and 60 degrees F.
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ATTACHMENTI

FORMATION TESTING PROGRAM - A step rate test will be run at the time of initial completion to determine
the actual parting pressure of the injection interval after the packers and tubing is installed. The water used in
this test will be from the same source as the proposed source water. Surface injection pressure and injection
rates will be measured during the step rate test. The determination of bottom hole parting pressure will be
indicated by a departure in the injectivity ratio (dRate/dPressure) when the parting pressure is exceeded. The
pressure defined by the intersection of the slopes of the injectivity data below and above parting pressure will
define the surface maximum injection pressure. All injection operations will be held to 50 psi or more below
this pressure to assure that fracturing of the injection interval does not occur. Bottom hole pressures will be
calculated based on the density of the fluid being injected, along with surface pressure measurements. Water
samples were collected and analyzed on the interval at 5380-90’ and is believed to be representative of the
entire interval being proposed for injection.
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ATTACHMENTJ

J.  STIMULATION PROGRAM - No stimulation program is expected to be needed. The sandstone in this area
has good permeability and the unstimulated injectivity should be sufficient.
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K.

ATTACHMENT K

INJECTION PROCEDURES — Individual monitoring of the DJS Properties #2-14 is planned. Gauges will be
installed at the wellsite, and a flow meter will be installed at the pump station. Casing pressure will be
maintained at 0 psig. If any pressure is noted on the annulus between the tubing and the production casing,
injection will immediately be halted. Injection will not be resumed until the source of the pressure has been
identified and repaired. Injection pressure at the wellhead on the tubing will be maintained 50 psi below
parting pressure. An initial step-rate test will be performed to determine parting pressure to beginning
injection operation. Produced water will be gathered into stock tanks and through additional settling and
filtration vessels, as necessary to assure clean water is pumped downhole. A polish filter will be installed at
the wellhead to catch any solids that make their way to the wellhead. An injection pump will be located
near the stock tanks to pressurize the water and transport the water via flowline to the wellhead. A pressure
relief valve will be installed on the pump to prevent excessive pressure from being placed on the flowline.
This relief valve will be piped back to the source tanks or to the intake of the pump. Source water will be
provided by the producing wells. The flowline will be buried below grade to avoid freezing issues. The
portion of the flowline above grade will have insulation and heat tracing to avoid freezing during winter
operations. The flowline easement and wellhead will be visually inspected daily (within reason, due to
considerations of weather and other force majeure) by field operating personnel.
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ATTACHMENT L

L. CONSTRUCTION PROCEDURES -
Historical:

Spud well 9/11/2014. Surface hole was drilled with 12 %” bit to 1093’. 9 5/8” 40 lb/ft K-55 LTC casing was
then set at 1082’ and was cemented back to surface. An 8.75” hole was drilled to 5,500’ and production
casing was then run and cemented (7” 26 Ib/ft J-55 LTC casing with bow spring centralizers). A top down
cement job was then performed on the 7” casing, to provide cement coverage between the production casing
and the surface casing down below the shoe of the surface casing. The prospective hydrocarbon intervals
were then tested by perforating and flow/swab tested each of 5 intervals between 5390’ and 4306’. All tested
non-commercial. The first zone at 5380-5390’ did have good gas blows during swabbing. Cement retainers or
bridge plugs were set between intervals during the testing operations which proceeded from the bottom to
the top interval, and was also placed above last interval after testing. Testing was completed by

11/3/2014. See attached wellbore diagram.

Planned Injection Completion Construction:

1. Move in workover rig.

2. Pressure test casing above bridge plug at 4,294’

3. Drill out plugs and retainers to below float collar to 5,450’. If dipole sonic data is not available, run
leak-off test prior in the Confining Zone to verify fracture gradient in the Confining Zone.

4. Add perforations in interval 5390 — 5410’.

5. Run tubing, packer and isolation packer to 4860’ and set upper packer at 4200’. (see attached wellbore
diagram).

6. Install wellhead assembly.

7. Run step rate test with actual produced water to determine parting pressure and injectivity.

8. Connect gauges and filter pod, flowline, pump, and commission injection system.

ATTACHMENT M
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M. CONSTRUCTION DETAILS — See the following pages for wellbore schematics.
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Well: DJS 2-14
Willow Field - Payett County, ID
| Current Wellbore Diagram as of 11/3/2014 - Well Temporarily Abandoned
Spud 9/12/2014 T&A'd 11/3/2014

GL Elevation above M5L: 2,488" SK Dual - Master Single Wellhead
il

Londecfer - 13738 0D, @ 80

Surface: 24 jt=, 9-59" 0D, 8.83 1D 408, K-55 @ 1,0
215 Sacks, [144 Bhls) Tupe lll Cement +

Slurrulite 50 Pps, 2052 MS-500, 52 HWwW

Gupsum, 5% Salt B.'w. 0w, 0.75% TSFL-

180, 01255 CFL-300. 3.77 frddsk. 14.22 galisk.

10.4 ppg. Follawed by 70 sacks, [17 Bbbls)

Tupe lll Cerment + 53¢ Salt B w,.O.W ., 1.36

ft¥=k. 6.42 galisk, 14.8 ppa.

24 jts 9 5/8" casing
1,034' set float collar Surface Casing
1 loint9 5/8" casing

1,057' TOC
Purnp Top Job as Follows: Pump 116 sacks 1,082' set float Shoe
(23 Bbls] Calprern Cermnent + 234 Cacl2. 115
ft¥sk, 5 galisk, 15.8 ppg. Pump Top out

cement @ 1.0 Bprn & 100 psi. (4 Bbls Cernent

ta siirfFaral

Froduction: 70D, 6276" 1D, J-55 @5500
Furm 122 Total joints of 7°. 268 J-85_LTC Casing as
follows:

Float Shoe set @ 5500, 2 Joints of Casing. Float
collar set (@ 5.406", 120 Joints of casing, Ran B4
Total 7" % 8 12" Bow Spring Centralizers, 1-
Centralizer 10" above Shoe. 1- Centralizer on 1st
casing Callar, 1- Centralizer 10' Below Float Collar,
Centralizer on every Joirt to Joint # 44 & 3,509'.
Then every 4tk Jaint to Joint #120 @ 80'.
Centralizers Where Installed on collars on Casing
Joirts. Filled & circulated every 20 joints [Mo tight
hiole or problerns Burnning Casing) [ Tag with Jaint
#122 @ 5.500'); 4,294' CIBP (11/3/14)

4,306-30" perfw/ 2" RTG x 4 JSPF x 120 deg ph (11/1/14)
4,354-74"' perf wf 2" RTG x 4 JSPF x 120 deg ph (11/1/14)
perf in 2 runs, no prs 13.5 BW, 0 BO, 0 MCF

Cerment as Follows: Purmp 10 bbls of Diesel, 25 bbls
of 10.0 Ppg Weighted Spacer & 4.0 Bprn and 250
psi, Followed bu 400 Sacks. (129 Bbls) TCI lite 616
Pps, Class G Cement, 25.9 Pps Flyash, 5.22 Pps
gel, 182 ft¥sk, 9.72 galtsk, 12.7 ppa. Purnp Lead
cement (@ 3 Bprm & 340 psi. Followed by 265 Sacks,
(54.7 Bbbls) Gas Seal Cement, Class G Cernent, 352
Salt, 0,752 TSFL-180, 0.2 C-49, 176 ft¥sk, 4.9
aalfzk. 16.0 ppa. Purmp Taill cernent (= 3 Bpr & 239
p=i. Displace with 208 Total Bbls as Follows: 152
Bhbls 474 KICL wWater (@ 2 Bprn & 1300 Psi. [Lost
Returns Witk 152 Bbls Displacernent Awau] [ Mo
Return= on last 56 Bbls) Purmped |ast 56 Bbls
Displacernent & 1Bprn & 3,700 Psi. [Burnped plug
With 4,200 psi] Bleed off 2.5 Bbls, Check Floats,
Floats Held Good. (Mo Spacer or Cement to Surface)

5,035' CIBP (10/31/14)

5,045-50" perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/28/14
29.7 BW, 0 BO, 0 MCF

5,300' C1BP (10/28/14)

5,335-38' perf w/ 2" RTG x 4 ISPF x 120 deg ph (10/27/14
49 BW, 0 BO, 0 MCF

5,350" Cement ratianer (10/26/14)

5,358-60" perf W/ 3 1/8" csg gun, 4 ISPF x 90 deg ph (10/:
No prs after, 2 hrs no flow; 26.1 BW, 0 BO, 0 MCF

5,375" cement retainer (10/24/14)

5,380-90' perf W/ 4 JSPF x 90 deg ph (10/22/14)

no psi after perf - Rec. 37 BW, no oil show

some gas vapers w/ swab runs

5,406" float collar

5,500 float shoe

Purnped 9 cubic yards cernent top-down job,

5,500' TVD
Well Name & No.: DIS Properties 2-14 Field: Willow
County: Payette State: ldaho
Total Depth (MD): 5,500' {TVD) 5,500'
Date Completed: T&Aon 11/3/2014 Latest Revision Date: 2/3/2015
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Well: DJS 2-14

Willow Field - Payett County, ID

Proposed Injection Completio

n Configuration

Spud 9/12/2014 T&A'd 11/3/2014

GL Elevation above MSL: 2,488'

Casing & Cement
Conductor: 13 3/8 OD, @ 80'

Surface: 24 jts, 9-5/8" 0D, 8.83 1D,40#, K-55 @ 1,082
215 Sacks, (144 Bbls) Type III Cement + Slurrylite 50 Pps, 20%
MS-500, 5% HW Gypsum, 5% Salt B.W.0.W., 0.75% TSFL-180,
0.25% CFL-300, 3.77 ft3/sk, 14.22 gal/sk, 10.4 ppg. Followed
by 70 sacks, (17 Bbbls) Type III Cement + 5% Salt B.W.O.W.,
1.36 ft3/sk, 6.42 gal/sk, 14.8 ppg.

Pump Top Job as Follows: Pump 116 sacks (23 Bbls)
Calprem Cement + 2% Cacl2, 1.15 ft3/sk, 5 gal/sk, 15.8
ppg. Pump Top out cement @ 1.0 Bpm & 100 psi. (4
Bbls Cement to surface)

Production: 7" 0D, 6.276" ID, 1-55 @5.500'
Run 122 Total joints of 7", 26# 1-55, LTC Casing as
follows:

Float Shoe set @ 5,500", 2 Joints of Casing, Float collar set @
5,406°, 120 Joints of casing. Ran 64 Total 7" X 8 1/2" Bow
Spring Centralizers, 1- Centralizer 10" above Shoe, 1- Centralizer
on 1st casing Collar, 1- Centralizer 10" Below Float Collar,
Centralizer on every Joint to Joint £ 44 @ 3,509'. Then every
4th Joint to Joint #120 @ 80'. Centralizers Where Installed on
collars on Casing Joints. Filled & circulated every 20 joints (No
tight hole or problems Running Casing) (Tag with Joint #122 @
5,500');

Cement as Follows: Pump 10 bbls of Diesel, 25 bbls of 10.0 Ppg
Weighted Spacer @ 4.0 Bpm and 250 psi, Followed by 400
Sacks, (129 Bbls) TCI lite 61.6 Pps, Class G Cement, 25.9 Pps
Flyash, 5.22 Pps gel, 1.82 ft3/sk, 9.72 gal/sk, 12.7 ppg. Pump
Lead cement @ 3 Bpm & 340 psi. Followed by 265 Sacks, (54.7
Bbbls) Gas Seal Cement, Class G Cement, 3% Salt, 0.75% TSFL-
180, 0.2% C-49, 1.16 ft3/sk, 4.9 galfsk, 16.0 ppg. Pump Tail
cement @ 3 Bpm & 239 psi. Displace with 208 Total Bbls as
Follows: 152 Bbls 4% KCL Water @ 2 Bpm & 1300 Psi, (Lost
Returns With 152 Bbls Displacement Away) ( No Returns on last
56 Bbls) Pumped last 56 Bbls Displacement @ 1 Bpm & 3,700
Psi. (Bumped plug With 4,200 psi) Bleed off 2.5 Bhls, Check
Floats, Floats Held Good. (No Spacer or Cement to Surface)

Pumped 9 cubic yards cement top down surface job.

Wellhead:

29/16" 5K Tree
Valve configuration TBD

1,057'TOC
1,082' set float Shoe

27/8" Thg apprx 133 jts

Upper packer at 4200'

4,306-30" perf w/ 2" RTG x 4 JSPF x 120 deg ph (11/1/14)
4,354-74" perf w/ 2" RTG x 4 JSPF x 120 deg ph (11/1/14)

Apprx 21 jts 2 7/8" thg between straddle pkrs
Lower packer at 4360’

5,045-50' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/28/14)

5,335-38' perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/27/14)

5,358-60' perf W/ 3 1/8" csg gun, 4 JSPF x 90 deg ph (10/24/14)

5,380-90' perf W/ 4 JSPF x 90 deg ph (10/22/14)
Perfs to be added: 5390' - 5410'

5,406' float collar - to be drilled out. PBTD 5450'.
5,500 float shoe

5,500' TVD
Well Name & No.: DJS Properties 2-14 JField: Willow
County: Payette State: Idaho
Total Depth (MD): 5,500' Jirvo) 5,500
Date Completed: T&A on 11/3/2014 |
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ATTACHMENT O

O. PLANS FOR WELL FAILURES -- The potential areas of concern for this type well are three points: 1)
packer to casing seal, 2) tubing connections or tubing body leak, or 3) tubing hanger seals. For any of these
components a leak will be indicated by the existence of pressure on the tubing / casing annulus pressure
gauge. These type of leaks will be contained within the wellbore envelope. If pressure is observed on the casing
gauge, injection operations will immediately cease. The wellhead will be isolated by closing in all wellhead
valves and the pump and flowline valves will be closed. The tubing hanger seals will be inspected using a
wellhead service company technician who can pressure test the seals for leaks. After this testing is done, a
workover rig will be utilized to repair the leaking seals or to pull the tubing and packer so that they can be
inspected for leaks and replaced as necessary. Injection will not be reinstated until the leak is repaired and the
annulus is pressure tested to verify integrity of the injection components.

Mechanical integrity tests will be run periodically according to permit requirements by applying pressure on the
annulus between the production casing and the tubing. This test is designed to detect any production casing
weakness. If any leaks are noted, injection operations will not resume until the leak is located and repaired.
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ATTACHMENT Q

Q. PLUGGING AND ABANDONMENT PLAN — See proposed Post-Injection Plugging Configuration wellbore
diagram and associated EPA Form 7520-14 which details the proposed plugging and abandonment plan for this
well.
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Well name: DIS 2-14
Willow Fizld - Payett County, 1D

Proposed post-injection plugging configuration

GL Elevation above MS5L: 2 488"

Casing & Cemant
Conductor - 13 3/8 OD, @ B0'

surfoce: 24 jts, 9-5/8" OD, 8.83 ID,40%, K-55 @ 1,082'
215 Sacks, (144 Bbls) Type I Cerernt + Slurrylite 50 Pps,
209 MS-500, 5% HW Gypsum, 5% Sakt BW.0W., 0.75%

TSFL-180, 0.25% CFL-300, 3.77 A3jsk, 14.22 gal/sk, 10.4 ppg.

Fellerex] by 70 sacks, (17 Biibis) Type I Cement + 5% Sait
BW.0LW., 1.36 A3/, 5,42 galsk, 14.8 ppg.

Pump Top lob as Follows: Pump 116 sacks (23 Bbils)
Calprem Cement + 2% Cacl2, 1.15 ft3/sk, 5 gal/sk, 158
ppg- Pump Top out cement & 1.0 Bpm & 100 psi. (4
Bbls Cement to surface)

Production: 7" 0D, 6.276" D, J-35 @5.500'

Rum 122 Total joints of 7", 26& J-55, LTC Casing as
fallows:

Foat Shoe st @ 5,500, 2 loints of Casing, Fioat collar set 2
5,406, 120 Joints of casing. Ran &4 Total 7 X 8 1/2" Bow
Spring Centralizers, 1- Centralizer 107 above Shos, 1-
Centralizer on 1 easing Collar, 1- Centralizer 10° Below Float
Collar, Centralizer on éevery Joint o Joint # 43 @ 3,509 Then
every 4th Joint bo Joint #120 @ 807, Cemtralizers Where
Inatalled on collars on Caging Joints. Filles & cinculates] every
2D joinits (No tght hole or problems Running Casing) (Tag with
Joint #122 @ 5,500°);

Cesrent 25 Fobows: Pump 10 bbis of Diesed, 25 bbls of 10.0
Pg Welghter Spaces @ 4.0 Bpen and 250 psi, Followed by $00
Sacks, {120 Bbig) TCI IRe 61.6 Pps, Class G Cament, 25.9 Pps
Fiyash, 5.22 Pps g, 1.82 R3ysk, 9.72 palisk, 12.7 ppg. Pump
Lead eernent @ 3 Bpen & 340 psl. Folowed by 265 Sacks,
(54.7 Bbbis) Gas Seal Cement, Class G Cement, 1% Salt,
0.75% TSFL-180, 0.2% C-49, 1.16 A3k, 4.5 galisk, 16.0 ppg.
Purre Tall cernent & 3 Bpen B 239 psi. Displace with 208 Tetal
Bhils as Follows: 152 Bils 43 KCL Water @ 2 Bpm & 1300 Psi,
{Lesst Returrs. With 152 Bbils Displacement Awsy) | Mo Retums
o last 55 Bik) Purnped lagt 56 Biis Displacament @ 1 Bpm &
3,700 Psi. (Bumped plug With 4,200 psi) Blead off 2.5 Bbks,
Chesck Floats, Floats Held Good. (N Spaces or Cernent 1o
Surface)

Purped @ cuble yands cement top down surface fob.

spud 9/12/2014

T&A'd 11/3/2014

Casings cut off &° below ground level

+ Cement plug from surfact to 750"

20" 14" Conductor Cmt?7727

1,057 TOC
1,082 set float Shoe

430630 part W/ 27 TS 1 £ I5PF & 120 deg ph (11/1,/14]
435474 perf w/ 2" FTS x4 I5PF x 120 deg ph (14/1,/14)

Lower packer at 4860"

5,045-50° perf w/ 2" ATG % 4 ISPF x 120 deg ph {10/28/14)

5,335-38' perf w/ 2" RTG x 4 JSPF x 120 deg ph {10/27/14)

5,358-60° perf W/ 3 1/8" csg gun, 4 ISPF x 90 deg ph {10/24/14)

5,380-90" perf W/ 4 J5PF x 20 deg ph (10/22/14)
5350 - 5410 perfs to be added

5.406" float collar - drilled out. PETD 5450°.
5,500 float shoe

5,500 TVD
Well Name & MNo.: DS Properties 2-14 Field: Willow
County: Payette State: ldaho
Total Depth (MD): 5,500 {TWD] 5,500'
Date Completed: T&A on 11/3/2014

Page 29139
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Well name: DIS 2-14
Willow Field - Payett County, 1D
Proposed post-injection plugging configuration
T&A'd 11/3/2014

Spud 9/12/2014

GL Elevation abowve MS5L: 2 438"

Casing & Camant
Conductor: 13 3/3 0D, @ BO'

surfoce: 24 jts, 9-5/8" OD, £.83 ID,A0%, K-55 @ 1,082'
215 Sacks, {144 D) Type [T Cement = Slurrylits 50 Pps,
20% MS-504, 5% HW Gypsum, 5% Salt BW.0.W., 0.75%

TSFL-180, 0.25% CFL-300, 3.77 M3(sk, 14.22 galjsk, 10.4 ppg.

Fellowed Iy 70 sacks, (17 Bbbis) Type I Cement + 5% Sait
BW.0LW., 1.36 A3jek, 6.42 galjsk, 148 ppg.

Pump Top Job as Follows: Pump 116 sacks (23 Bbls)
Calprem Cement + 2% Caclz, 1.15 ft3/sk, 5 gal/sk, 158
ppE- Pump Top out cement & 1.0 Bpm & 100 psi. (4
Bils Cement 1o surface)

Production: 7° 0D, 6276 |D, J-55 @5.500°
Run 122 Total joints of 7", 26# 1-55, LTC Casing as
follows:

Foat Shoe st @ 5,500, 2 kints of Casing, Fioat collar set @
5,406, 130 Joints of casing. Ran &4 Total 7° X B 1/2° Bow
Saring Centrakzers, 1- Cendralizer 107 above Shoa, 1-
Centralizer on 19t easing Collar, 1- Centralirer 10° Bakw Foat
Collar, Centralizer on every Joint to Junt # 44 @ 3,509 Then
every 4th Jaint to Joint #130 @ B Centralizers Where
Instelled on erllars on Casing Joinks. Filled & crculsted every
20 jeints [Ho tight hole or prablems Running Casing) (Tag with
Joint #122 @ 5,500°;

Comment & Folbows: Puinp 10 bbs of Diesed, 25 bbls of 10.0
Pog Weighted Spacer @ 4.0 Bpm and 250 psi, Folowed by 400
Sacks, {128 Bbls) TCI ke 61.6 Pps, Class G Cament, 25,9 Pps
Fiyash, 5.22 Ppa pel, 1.82 A3jsk, 6.72 palisk, 12.7 ppg. Pump
Lead cement @ 3 Bpen & 340 pal. Followed by 265 Sacks,
(54.7 Bbbls) Gas Seal Cement, Class G Cement, 3% Sak,
0.75% TSFL-180, 0.2% C-49, 1.16 Ak, 4.0 galisk, 16.0 pog.
Puirg Tail cernent @ 3 Bpen & 239 psi. Displace with 208 Tetal
Ebls a5 Follows: 152 Bbis 4% KCL Water @ 2 Bpm & 1300 Psi,
{Lest Resburrs With 152 Blis Displacement Away) [ Mo Retums
on lagt 56 Bhik) Pumped lagt 56 Bbls Displacement @ 1 Bpm &
3,700 Psi. (Bumped plug With 4,200 psi} Bleed off 2.5 Bbls,
Check Fcals, Flaats Held Good. (Mo Spaces of Cament o
Surface)

Puriiped @ culic yans cement tp down susface fob.

Casings cut off 5' below ground level

Cement plug from surfact to 750"

1,057 TOC
1,082" set float Shoe

430530 perf w 2° RTG 4 ISPF n 120 deg ph |14/1,/14)
433474 perf w 2" RTG 1 4 I5PF x 120 deg ph |1471,/14)

Lower packer at 4860°

5,045-50° perf w/ 2" RTG x 4 JSPF x 120 deg ph (10/28/14)

§,335-38" perf w/ 2" ATG x 4 JSPF x 120 deg ph (10/27/14)

5,358-50" perf W/ 3 1/8" csg gun, 4 ISPF x 90 deg ph {10/24/14)

5,330-90" perf W/ 4 ISPF x 30 deg ph [10/22/14)
5350 - 5410 perfs to be added

406" float collar - drilled out. PETD 5450°.
5,500 float shoe

5,500" TVD
Well Name & No.: DIS Properties 2-14 Field: Willow
County: Payette State: ldaho
Total Depth (MD): 5 500' [TVD) 5,500"
Date Completed: T&A on 11/3/2014
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OME No. 2040-0042 Approval Expires 12/31/2018

United States Enwvironmental Protection Agency

\‘I';'EPA Washingten, DC 20480

PLUGGING AND ABANDONMENT PLAN

Mame and Address of Facility Hame and Address of Owner/Operator
DIS PI'Oper‘tie\} #2-14 Alta Mesa Services, LP, 15021 Katy Fwy, 5t 400, Houston, TX 77094
L Well and Qutline Uni State County Permit Number
ocate Well an utline Unit on
Section Plat - 640 Acres Tdahe Pa}'erte LUGM120

Surface Location Description
N

- NE | 1/4 of |NE | 114 of [NE 114 of [N_li4 of Section 14 | Township 2N _|Range[4W
]

T

-t — - —

_J_J_J|__

Locate well in two directions from nearest lines of quarter section and drilling unit

Surface

Location 22 ft. frm (NI'S) N Line of quarter section

|
__p4_p"_r4_p_
A e R I R
IS S IS N O

and 2315| #t. from (EW) W _| Line of quarter section.

w ! ! : E TYPE OF AUTHORIZATION _ WELL ACTIVITY
J_ J_J_ _f Individual Permit . CLAsSsI1
— |_| | | — | Area Permit ¥ | CLASS Il
__|__1__|__ | _ _ ,_ Rule 7‘ Brine Disposal
Enhanced Recowvery
_J__J_J__ | _ _ Number of Wellsl_
| | | | | Hydrocarbon Storage
1 1 1 CLASS Il
s Lease Name DJE’ ]':)]'Ope]'ml‘-]'leS Well Number 3-1_1'
CASING AND TUBING RECORD AFTER PLUGGING METHOD OF EMFLACEMENT OF CEMENT PLUGS
SIZE WT (LB/FT) | TO BE PUT IN WELL (FT) | TO BE LEFT IN WELL (FT) HOLE SIZE 71 The Balance Method
r - b b ad 575 ]: The Dump Bailer Method
sar || i 1ce 7| The Two-Plug Method
= ‘L Other
CEMEMNTING TC PLUG AND ABANDON DATA: PLUG #1 PLUG #2 PLUG #3 PLUG #4 PLUG #5 PLUG #6 PLUG #7
Size of Hole or Pipe in which Plug Will Be Placed (inche: 7 7
Depth to Bottom of Tubing or Drill Pipe (ft. 410 730
Sacks of Cement To Be Used (sach plug) TED TED
Slurry Volume To Be Pumped (cu. ft.) 282 162
Calculated Top of Plug (ft.) 4100 Q
Measured Top of Plug (if tagged ft.) KA - fubare /A - frare
Slurry Wt. (Lb./Gal.) TBD TBD
Type Cement or Other Material (Class Ill) TED TBD

LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED (if any)

From To From To
4306 4330 (emstng perfs) 5380 5300 (exisdng perfs)
1354 4374 (enisring perfs) 300) 5410 (to be added for mjectom)
5045 5050 (aisting parfs)
5333 5360 (exisdng perfs)

Estimated Cost to Plug Wells
TBD - cement type, volumes, density and type to be determined based on regulatory requirements and products in existence at time of plugging.

Certification

I certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all
attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the
possibliity of fine and imprisonment. (Ref. 40 CFR 144.32)

Mame and Official Title (Please fype or print) Signature Date Sigmed

EPA Form 7520-14 [Rev. 12-11)

32139



EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENTR

R. NECESSARY RESOURCES

This bond replaces and supersedes Aspen American Insurance Co Bond No, SU46286
- effective March 28, 2016,
IDAHO OIL AND GAS CONSERVATION COMMISSION

BOND Bond No. 1138356

Known all men by these presents, that we: __Alta Mesa Services, LP

of the County of

Harris in the state of: __ Texas as principal, and _Lexon Insurance Company.
of _10002 Shelbyville Rd. Suite 100. Lovjsville, KY 40223 as surely, authorized 1o

do buginess in this State, are hedd and firmly bound unto the State in the penal sum s indicated, lawful maney of the
United States, for which payment, wall and truly to be make, we bind ourselves, and each of us, and each of our heirs,

execulors, administrators or succassors, and assigns jointly and saverally, firmly by these presents,
The condition of this abligation is that whereas the above bounden principal proposes to drill a well or walls for oil,
gas, or stratigraphic purposes in &nd upon the following described land situated within the State, to wit. (May be usod

for blankat band or for single well)
See attached Exhibit “A"

WOW, THEREFORE, if the above bounden principal shall comply with all of the previsions of the laws of the State
and the rules, regulations and orders of the Conservation Commission of the State, especially with reference to the
proper plugging of said well or wells, and filing with the Qil and Gas Conservation commission of this State all notices
and records required by said Commission, in the event said well or wells do not produce oil or gas in commercial
quantites, or caase to produce oil or gas in commercial quantities, then this obligation is void; otherwise, the same shall

be and remain in full force and effect.
Penal Sum of _One Hundred Thovsand and Mo/ 100 ($100,000.00)

Witness aur hands and seals, this __ 28th day of _ March 2016

Principal _Alta Mesa Services, LI

Principal:

Wichasl &, McCabe, CEQ
Witness cur hands and seals, this _ 28th day of _ March L2016

Surety (printy; _Lexon Insurance Company

Surety(sig naturej:QJ L QC;;)(

e [0, Kelly, Attorsey-in-Fact o —

(If the principal is a corparation, the bond should be executed by its duly authorized officers, with the seal of the
corporation affived. When principal or surely executes this bond by sgent, power of attorney or ather evidence of
suthority must accompany the bond.)

Idaho Oil and Gas Conservation Commission

Appraval Date:

Secretary

Foemn Mo, P-2

POA #LX-264759
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This bond replaces and supersedes Aspen American Insurance Company Bond No.

51746311 effective March 28, 2016, State of ldaho
DEPARTMENT OF LANDS

Surety Bond Mumber 1136357

Leasa/Plan/Permit Mois). See Attached Exhibit "A”

KMOW ALL MEM BY THESE PRESENTS, That we _AM Idaho LLC . as principal and

Lexon Insurance Company . & corporation crganized under the laws of the State of
Texas and having its principal place of business in the State of Kentucky in the City of

Louisville as surety are held and fimly bound wnto the State of Idaho, in the sum of

...... dollars (§ lawful money of the Uinited States, conditioned on the payment af
all damages to the swrface and improvements thereon of lands described in the above lease/plan/permit specified and any
outstanding balances as set forth in the leasedplan/permit, For such payment, well and truly to ba made, we bind oursalves, our
and each of our heirs, executors, administrators, successors and assignees, a3 the case may be, jointly and severally, firmly by

these presents,

THE COMDITION af the feregoing abligation is such that:

WHEREAS, by leasedplaniparm bearing the sbove serisl
nusmbar, ke lesseaiplian holdenpermillee was granted specific fights under
and pursuant ba ldaha Code tile 88, chapders 1,2 and & ar kdaho Code tRke
47, chaplers 7, 8, 13, 15 or 1§, and the pestinent rules and ragulations of
the |daho Siate Board of Land Commiagionars; and

WHEREAS, said lessee/plan holder/permitter has. by virue of
the: Ieaseplanipermit above redarrad to, entanad info cetain covanants and
areameants sal Torh in such leaseplaniparnil, undar which aperalions ane
la be comnductad, ard

WHEREAS, the said principal, in consideration of baing
parmittad, in lieu of the lezsesiplan halderpermillae, ba Tumish this bond
agraes ard by Ihess prasenis does heraby bond himself jo fdfll an behalf
of the Iesseniplan hoiderpenmitiee all of the obligations of the said
leasaiplanipami in the same manner and ta the same extent &z though he
waarg [he lesseaiplan holderipermill=e. |1 is understocd and agresd by the
surety and the prncipal that if thare i outstanding restoration obigations an
the pramises. or If cutstanding peyments are due, 1hi= bond shall axtend to
caver al acls for which restoration is required or payment af such
outsianding amounis due, bath prior to and subsequent to the dade of this
bond, unlil notified in writing by the keaho Depantment of Lands that such
requiremenls have been met or 1he bond has been replaced. The Kaho
Depariment of Lands may requine payment of the erine sum of this bond, ar
partione theraof, upon written natice ta 1ha suredy, by the daparment, of the
lesseaiplan helderpemrnilles’s Taiure lo perform ary abligalions ardior pay
any amounts due under the abowe referenced stautes and perinen ules,

cayer March ol

/—

Signed o mis_28th

Tha suraty shell pay to the Department of Lands the sum of this
band, o portions (hareal, &8 requeshed by the department within 30 days of
receipl af such weitien ratice.  In e event of a8 partial digiricutian, e
ramalring funds ard labilities shall ned be released untl the depariment
nalifies he surety, in wiiting. of refease of remaining liabiily or requires
payment of the remaining band liabilities. Payment of 1he full Bum af iha
tond to the deparimenl shall relessa the aurely of al Eabilifies and
obiigations.

MW THEREFORE, If the above principal shall in good Taith
abearve, carry oul and comaly with all the laws now existing or hereaftar
enacied, designed or intended for tha protection of the surface owner ol
said lands aganst damage and resulling loss ceused Dy By operalions
camiad on under said leasedplantgesmil, or il ary such damage and resulling
loss shall 2o acour neverlbeless, forwhich damags and Ioss reimbursameant
is required and made, then this cbligabon shall bacome void, olhersise o
remnain in full force snd efecl; and Ihe Eabilily of e sunely under this bond
Tar any one o mane defaulls af the principal tndes said leasefplan/parmit
shall not exccasd in the aggregale the sum staked hamain above, HiE luther
provided, howeaver, tat ihe bond may be cancedled by (he surely by ihe
service of wrillen nalice of cancsllation wpen the Direcior of the Department
of Lands of the Stabe of Idahn, such cancebalion 1o be eflactive at e
axpirafion of ninety (90) days BHer tha sarvics of such cancoslation nalics by
the surety an the Direclor by registered mail.  Such cancellaion nolice,
howeever, shall nal afact any liability that shall hawve acorued undar iis bond
priar (o the effeclive date af camcallation.

(Signatre of Princpal) Michael A, McCabe, CFO

15021 Katy Frwy, Saite 400, Houston, TX 77044
[Business Address)

Statw of __Texns ]
bL ]

Countyof Hareld )

on this 280 day af _March
perscnaly appessed 0. Eelly

(Busingss Addrasa)

it year 2016 bafere ma _ Candace D Bosheers
L ncen b e e ba e _aHOrNey-in-tacl

sassa. O 5‘4@6
anature of Surety) Teresa D, Kelly, Atiorney-in-
100402 Shelbyville B, Swite 100, Louisville, KY 402

RETY

. & Motary Public in and for the Stam of Texas
of the corporasion that esscuted the insrument. o e

PR wio sxacuiad [l indkument om behal of said comperaSion, and sckrowiedged to me that such corporation sxecwied the same.

I Wiiinsas Wherecl, | hawe hersunio st

POA #LX-264760

1DL 1301-25(29)

d affseed my oficil seal of dlay and year first abowe writien,

Mitary Public For___ Hlarmis Caunty, Texas

Residng at_5444 Westheimer, Suite 900, Houston, TX 77056
My Commission aspines _ lonuary 24 L2020

5-1-2002

Page 34139



EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT S

S. AQUIFER EXEMPTION FOR INJECTION ZONE - See next three (3) pages for water analysis of the water
produced from perforations at 5380 — 5390, which characterizes the water in the proposed injection
zone. The depth of this zone, along with the presence of Benzene and other volatile organic compounds
would limit or prevent the use of the water in this zone for aquifer uses.
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Analytical Laboratories, Inc.

1B04 M, 33rd Strest
% Baoise, klaho 33703
A Phone {206) 242-5515

Attn:  JEFF JTANIK Collected By: J TANTE
ALTA MESA SERVICES, LP Submitted By: 1 JANIK
15021 KATY FREEWAY STE 400
HOUSTON, TX 77094

Source of Sample:
. oo rrobucon waTn

Time of Collection: 16: 00

Date of Cellection: Lv22/2014

Date Roceived: 102372014

Report Date; 1204 Field Temp: Temp Revd in Lab: 20,4 °C

PWs; PWS Name

Laboratory Analysis Report
Sample Number: 1442245

MO FIELD TEMF GIVEN, MO TRAVEL BLANES ROVD; Maflane, Ethane, and Ethene testing wers perlonmed by Acsulest Mountnin Slatss

{AME).

Test Requested ML e Units MDL  Method  Comiieg Avlt I
Alum;num_.ﬂ_«l LR 112 mg/L (L10 EPA 2007 1024720 |4 KC o
Arsanic Low 001 =0.005 g/l 005 EPA 200.8 132014 JH
Barium, Bz 2 [ ) gL 005 EPA 2007 /242014 RO
Boron, B 740 g/l 010 EPA 007 11442014  KC
Calcium, Ca LR 1,1 gl 0,50 EFA 2007 [W282014 KO

Iran, Fe UR 1.9 mgL 4] EFPA 2007 10292014 KC
Magneslum, Mg R 0,50 mg/L 0.50  EPA 2007 1282014 KC
Manganase Low 0128 mgl 0005 EPA 2007 2420014 KRG
Potassium, i LR 6.7 mg/L 0.5  BPA 2007 TW2E2014 KO
Selenium Low .05 < (L00% m/L 0.005 EPA 2008 132014 JH

Silica UR 1 0 g/l 025 EPAZIDT 11azia KC
Sodium, Na R 3o gL 050 EPAZ00T Lza2004 KO
Uranium, U 30 =3 ugL 5  EPAZIDE Viw2aeld I
Metals Digestion L EPAZ009-1T 10M23/2004 M5
Density (LO%E gfmL Cravimedric 1d4/2004 JH
Mitrate (as M) =12 mg/L 02 EPA 3G TR232014  WE

ML = Micimms: Contamitistiog Lavol
DL = Blutld W avpmoun Desesten Limit

Page | of 2 Date Repon Printed: TI72004 11302
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

HO FIELD TEMP GIYEN, WO TRAVEL BLANKS RCVD; Methnne, Ethane, and Ethene testing were performed by Accutest Mountain States

(AME},

Annlysis

1442245

Laboratory Analysis Report
Sample Number:

Tost Requesterd MCL Hesalt Unlts MDL  Method E:plufted Analyst
Benzene " 1510 uz/l, (L5 EPAEIGOE 10282014 CY
Toluene 830 ug/'L 0.5 EPA E200B 10282014 CY
Ethylbenzens 55.0 ug'L 0.5 EPA RIo0B LO7282004  CY
Xylene, Total 390 ug/L 0.5 EPARZG0B 104282004 CY
Methana 148 myfL 00008 RSKSOP 175 10072772004 AMS
Ethane 0394 mgfL 000G RSKSOP 1T 10727732004 AMS
Ethene =IL0024 gL 00024 RSKSOP 175 102772014 AMS
Alkalinity UR 332 gL CalCo3 ErA 2141 3vanid I8
Chlorida, CI UR 305 mg'L i EPA 300,0 10723/2014  NC
Fluoride, F 40 6,88 mgl 010 EPA 3RO IH232014 MNC
Sulfate, S04 R 34 mg'L 1 EFA 3HLO 107232004 WNC
rH LR a8 5.U. Sh4500-H B 10232014 [ME
Conducivily UR 1,850 wmhog 2 Sh 25108 12372014 RME
Bicarbonata RIiFS gL M 2320 10/30v2004 I3
Carbonate 9.8 mg/L, 5 2320 1032014 IS
Hydroxids 0.0 mg/L M 2330 LUl R
Reslstivity 5.2 ohm*om 1232014 DE
Total Dissolved Solids Uk 1540 mgl 25 BM 25400 TV2E2014 GM
[B{CL < Masimmn Covtmination Level |
DL MethodMininunmn Detetion Link
jun_ - Uergabred

Thank you B choosing Analylizal Labomboric for yomr tesling noeds.

1 yon b any questions concefemig this repor,

[Hemse contsol your clienl mumper Jamcs bl Page X of 2 Dt Report Printed: L7204 115502
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

Analytical Laboratories, Inc.

|,g[.)d. N, 33rd Serect Diate Report Printad: T2 S 34585 PM
Boise, :!'il?.lillﬁl 83705 i Tt e ansyticallaborstories.com
Phone (208) 342-5515 Thiese st results redalo ondy (o the ibens lested,

Laboratory Analysis Report
Sample Number: 1442240

Attn: JEFF JAMIK Collected By: JJANIE
ALTAMESA SERVICES, LF Submitted By: J JANIK
15021 KATY FREEWAY STE 400

HOUSTON, TX 77004 Source of Sample;

DIS PROP 2-14 PRODUCOD WATER
Time of Collection:  16:00
Date of Colleetion:  [10/22/2014

Date Recelved: 104232014
Report Date; 117212014
PWE#
Fiekd Teny; Temp Rovd in Labe 2004 °C PWS Name:

N FIELD TEMF GIVEN; Radiclogical testing was perfonned by Summit Envinoamentol {S17M),

Analysis ) Date
.Tesl Reguested MCL Result Units MDL  Method Completed Ana,lysti
Gross Alpha 15pci =3 piL 3 EPA 900.0 L1/11/2014  SUM
Cirnss Beta 5T+H-5.8 pCifL 4 EF A S0 11112004 SUM

Tiwmk your Eor chonsing Anaty] Lahorcries for vour teeting noeda

THICL = Maniwum Coveunamtion [evel 1F you have ny ceesticns b (his report, or aey fawne
B0 = Mathod tminum Detzction Limil i miakytical neods, pleas: sontaclyme clisil sannger
LR = Uaegalated Page 1 of | s Eibls
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EPA — UNDERGROUND INJECTION CONTROL PERMIT APPLICATION ATTACHMENTS

ATTACHMENT U

u. DESCRIPTION OF BUSINESS - AM Idaho LLC is the operating subsidiary of High Mesa Holdings, LP. High
Mesa Holdings, LP is a privately-held, independent exploration and production company, primarily
engaged in the acquisition, exploration, development and production of oil, natural gas and natural gas
liguids within the United States.

39| 39



Deep Aquifer Utilization Costs |
EPA NOTE: Exhibit A Addition

- (9/11/2018)
Construction Costs:
Item # Description S Basis, source
Recent well cost, includes location and
1 Drill and Case Well S 2,300,000 [short road
Complete with electrical
2 submiersible pump S 200,000 |Estimate based on current market costs

From evaporation pond estimate for 480
V for Big Willow x 3 - much more power

3 Install Electrical Service S 1,380,000 [required
Assume 5 miles at $500k/mile with heat
4 Install Flowline S 2,500,000 |traced insulated risers

From Global Advantech Proposal for 60
bbl/hr - electocoagulation, activated
carbon absorption, ultrafiltratioin, trickle

5 Purchase Treating Facilities | $§ 4,071,000 |filtration
Purchase and Install Tanks 4 x 400 bbl, insulated, heat traced, piping
6 and Piping S 200,000 |insulated and heat traced

Roustabout crew, welders, crane,

7 Install Treating Facilities S 180,000 |electricians - Assume 6000/day * 30 days
from P. Negron estimate for transfer

8 Transfer Pump and controls| $ 110,000 |pump

9 Heat tracing S 50,000 [Estimate

10 SCADA / Controls S 100,000 |Estimate based on Little Willow

11 Construction Supervision S 90,000 |30 days @ 3000

Site supervision, electricians, mechanic,
water disposal, water transport,
hydrotesting - assume 2 weeks at

12 Commissioning S 155,000 |7500/day + 5 days @ 10000

TOTAL| $ 11,336,000

Facility and Well Operating Costs - monthly:

13 Operators S 15,000 |Assume 3 operators, operating days only
Electrocoaggulation

14 electrodes S 500 |replace every several months

15 Coagulant chemical S 1,260 [1$/1000 gallons

16 High and low pH cleaners S 1,000 [100 gal/month ( 10$/gallon
Sodium hypochlorite for

17 filter disinfection S 50 |10 gallons / month
Seals, valve seats, filter

18 media, S 5,000 |5000/month

Filter media and filtered
and precipitated material

19 disposal S 2,000 |2000/month
20 Electrical Power S 27,000 [$0.10/kWH, 500 HP
21 Instrument Technician S 5,000 |Contract as needed
22 Mechanics S 5,000 |Contract as needed
23 Quality control monitoring | $ 2,000 |Fluid analysis and testing by 3rd party
Consultant / reporting / inspections /
24 Regulatory compliance S 3,000 (training
TOTAL| $§ 66,810 |S/month

Averaged Well Workover / Maintenance Cost - monthly
Potential for sanding or scaling up and requiring gravel pack and /or acidizing.
Miscellaneous workover to
replace pump / acidze /
replace tubing / gravel
pack, etc S 3,125 |150000 every 4 years
TOTAL| $ 3,125 |$/month

Notes:

Process for and cost of treating water from deep aquifer:

Assume 1000 Barrels of water per day

Assume Groundwater Criteria

Life of well dependent on aquifer size and boundaries and integrity of formation and tubulars.

Exhibit A.xIsx lof1l



EPA NOTE: Exhibit B Pt. 1 Addition (2/11/2018)

PROPOSAL TO ALTA MESA, USA

FOR

PACKAGED PRODUCED WATER TREATMENT SYSTEMS

Ref: GAR0O07468/P01/02
Date: 05/06/2017

Prepared by: Michael Levey

Global Advantech Resources Limited
Westpoint House, Prospect Park
Prospect Road, Arnhall Business Park
Westhill, AB32 6F)J

United Kingdom

Tel: +44 (0)845 519 0765



Proposal to Alta Mesa, USA
For a packaged, trailer mountable 30bbl/hour produced water treatment system

Proposal number: GAR00768/P01/02
Date: 05/06/2017
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Proposal to Alta Mesa, USA

For a packaged, trailer mountable 30bbl/hour produced water treatment system
Proposal number: GAR00768/P01/02

Date: 05/06/2017

1

1.1

1.2

EXECUTIVE SUMMARY

Overview

This revised proposal is presented by Global Advantech Resources Limited to Alta Mesa for
the supply of packaged, integrated, automated produced water treatment systems,
capable of being frailer mounted. The systems are modular and designed so that the
system treatment capacity may be increased (scaled-up) by the addition of further
modules in the future.

Treatment technologies selected

The technologies utilized in the produced water freatment systems have been selected to
ensure effective operation, while minimizing construction and operating costs. These are:

e Electrocoagulation - highly effective for the removal of dispersed/emulsified
hydrocarbons, organic and inorganic suspended solids, biological material (bacteria,
larvae, algae, etc.), dissolved heavy metals and alkaline earths from water.
Electrocoagulation using aluminum electrodes has been selected as the most efficient
way to rapidly remove the dissolved zinc and other heavy metals from solution.

e Activated carbon absorption — to absorb remaining dissolved organic compounds, e.g.
surfactants, oils and hydrocarbons.

* Ultrdfiltration (the ultra filters are protected by micro filters) - to remove remaining
ultrafine particulates (>0.05microns) and bacteria.

e Optional air stripping of any remaining volatile hydrocarbons.

1.3 Produced water treatment

Alta Mesa has requested a proposal for systems to treat produced water with analyses
similar fo those given in documents supplied together by Alta Mesa (references: 20160523
Composite Produced Water Little Willow - Idaho Analysis; 170315039_HDEC, March 2017
results; and Pefroleum Hydrocarbon Testing Resulfs) fo remove the following:

e Heavy metals >95%

¢ Alkadline earths >95%

e Radionuclides (strontium, radium, uranium) >95%

¢ Qils and hydrocarbons >99%

¢ Suspended organic and inorganic solids >99.9%

So that it is compliant with Idaho Department of Environmental Quality Codes for reuse. The
reuse application, e.g. crop irrigation, dust confrol, efc.; wil depend upon the
concentrations of monovalent salts, e.g. sodium chloride, in the produced water being
freated from a particular well. If required, an additional option process module, containing
a high pressure reverse osmosis system to remove these monovalent salts, may be installed

(note: a high pressure reverse osmosis would produce a concentrated reject stream
containing these salts, which would need disposal.)

AAF17



Proposal to Alta Mesa, USA

For a packaged, trailer mountable 30bbl/hour produced water treatment system
Proposal number: GAR00768/P01/02

Date: 05/06/2017

1.3.1

Main features of the proposed produced water treatment systems

The main features of Global Advantech Resources’ packaged produced water treatment
systems are:

)

i)

The produced water treatment system comprised of one or more identical water
tfreatment subsystems (for this application, each water freatment subsystem s
configured to treat 30bbl/hour of produced water flow) and is confrolled by its own
distributed PLCs.

The produced water treatment system is built info two self-bundled, 40 feet ISO
containers to permit ease of fransportation and shipping and they may be
mounted/operated on trailers for mobile operation.

The modular design facilitates shipping and very rapid installation on site. Once
located on site, the modules are installed by linking fogether the supplied hard wall
flexible pipework and electrical/ hardened Ethernet wiring harnesses, and connecting
the external elecftrical services and produced water inlet/treated water discharge
pipework.

The produced water treatment capacity installed on site is readily increased or
decreased to meet production requirements.

When there is more than one treatment subsystem installed on site, the treatment
subsystems may be configured so that if one subsystem is taken offline, e.g. for
maintenance, then the remaining operational subsystem(s) automatically continue to
freat the produced water flow. Two identical produced water freatment systems may
be interconnected for full duty-standby operation, where both systems automatically
cycle between operating and hotf-standby and their master PLC confrol systems
monitor each other and will take over automatically in the event that one system fails.

Anf17



Proposal to Alta Mesa, USA

For a packaged, trailer mountable 30bbl/hour produced water treatment system
Proposal number: GAR00768/P01/02

Date: 05/06/2017

Installation of system at Hides, Papua New Guinea

R

b

System internals

Containerised system used to treat waste water and produced water from rainforest oil and gas drilling
operations in the Southern Highlands of Papua New Guinea

EA~f17



Proposal to Alta Mesa, USA

For a packaged, trailer mountable 30bbl/hour produced water treatment system
Proposal number: GAR00768/P01/02

Date: 05/06/2017

2

2.1

TREATMENT TECHNOLOGIES

Process technology selection

Several technologies are incorporated to ensure that the packaged system is able to treat
produced waters with varying analyses without requiring operator intfervention:

e Electrocoagulation

¢ Dissolved air flotation/sedimentation

e Multimedia and activated carbon filtration
¢ Micro and ultrafiltration

e Optionally, air stripping with carbon capture to remove any residual volatile
hydrocarbons

2.1.1 Electrocoagulation

Electrocoagulation is a continuous flow, low energy consumption, electrochemical process
for the freatment of wastewater, and effluent arising from many sources, whether for
discharge to the environment or for re-use/recycling within industrial processes. It is a highly
cost effective and efficient process to freat and remove many contaminants/pollutants
from water, including:

e Fats, oils and greases

e Organic and inorganic suspended solids

e Proteins, starches and other organic polymers

e Emulsified/dispersed oils and hydrocarbons

e Biological material, e.g. bacteria, algae, and larvae

e Alkaline earth metals such as calcium, which causes water hardness
e Heavy/toxic metals, e.g. copper, chromium, efc.

e Radionuclides, e.g. strontium, radium, uranium, lead, efc.

2.1.1.1 Electrocoagulation process

Electrocoagulation cells consist of a number of pairs of parallel metal plate electrodes
separated by a few milimeters with a low voltage applied at high current densities. The
current flowing between the electrodes destabilizes the electrical charges within the fluid,
and maintains the particles in suspension, e.g. clays, and emulsions/micro-emulsions of
hydrocarbons and insoluble organic compounds. The particulates then coagulate together
intfo flocs. The hydrocarbons and insoluble organic compounds coalesce into larger droplets
and rise in the cells. Electrochemical reactions at the electrodes produce very fine H2 and
02 gas bubbles and highly chemically reactive hydroxyl OH- and superoxide HOz2 radicals.
The gas bubbles promote the flotation of coagulated solids and coalesced hydrocarbons,
etc. The hydroxyl and superoxide radicals cause the precipitation of hydroxides of heavy
metals and the breakdown of many soluble organic molecules.

L ~Af17



Proposal to Alta Mesa, USA

For a packaged, trailer mountable 30bbl/hour produced water treatment system
Proposal number: GAR00768/P01/02

Date: 05/06/2017

i

—_
—_
—_
—_

>
o % E N

(E ) O:JA ©
o

9 o 9 =
Sue %) ':O*a;’_
) PR =
? "< 9 =/ D=

5 <o o

¢

°

TLLILLeLl
TrT1t1ite,

TITLITTT
11111111

o "0
32 s 0'Y
fegm 8,

2295

I&

LI .

i) Most efficient solution. Electrocoagulation using aluminum elecfrodes has been
selected as the most efficient way to rapidly remove the dissolved zinc and other
heavy metals from solution. Removal of zinc and other heavy metals is typically >95%
using one stage of electrocoagulation with aluminum electrodes and >98% using two

stages of electrocoagulation.

i) Additional advantages. Electrocoagulatfion offers a distinct advantage, since in
addition to the removal of zinc and other heavy metals; electrocoagulation will
remove the maijority of dispersed/emulsified oil and hydrocarbons, suspended organic
matter and particulates, larger organic molecules and polymers, biological material

(algae, bacteria, larvae, etc.) and alkaline earth metals.

iii) Lower OPEX than other standard methods. The electrocoagulation systems offer lower

operating costs (OPEX) than multi-effect evaporation or mechanical

recompression unifs for the removal of concentrations of dissolved heavy salts from

water.

2.1.1.2 Electrocoagulation process performance

Electrocoagulation processes are able to remove (and recover) many contaminants from

waste and polluted water streams including:

One pass Two passes
Suspended solids >95% >99%
Emulsified/dispersed hydrocarbons >95% >99%
Bacteria/algae/larvae >95% >99%
Heavy metals >95% >99%
Calcium, magnesium >90% >95%
Arsenic >90% >95%
Biological oxygen demand >90% >95%
Chemical oxygen demand >90% >95%

2.1.1.3 Electrocoagulation system features and benefits

The proprietary electrocoagulation system design includes a number of unique and

innovative design features to ensure effective and continuous operation:

i) The cells use optimized low voltage, high current electrochemistry, with a large number

of parallel plate electrodes for efficient operation.
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vii)

viii)

ix)
X)
Xi)
xii)

xiil

The profile of the electric current applied to the electrodes is optimized to prevent
metal elecfrode passivation (development of an oxide layer, which acts as an
insulator preventing cells from continuing to operate) and monitors electrode plate
wear.

Large electrode contact area within electrocoagulation cells for efficient operation.

The cells have an optimized water flow hydrodynamics to ensure that the electrodes
are evenly consumed and that produced flocs are swept out of the cells

The cells incorporate an automated backwash facility to minimize maintenance.

The cells use upward flow to sweep out all hydrogen and oxygen bubbles produced
during the process to flotation/sedimentation tanks and to prevent sediment build-up
in the cells.

Al systems utilize multiple PLCs, which are programmed to confrol the
electrocoagulation cell power supplies so that the systems are able to run in full
automatic mode.

Systems automatically integrate currents applied to the electrodes against time
applied to calculate the wear on the cell electrodes and alarm when the electrodes
are due for replacement.

Scalable freatment capacity throughput through connecting cells in parallel.
The electrodes are mounted in carrier cartridges enabling rapid replacement.
Multi-cell configurations enable a single cell to be taken off-line for maintenance.
All cells are mounted with interlocks to prevent access during operating.

Minimization of the production of waste by-products — 80% less hydrated floc volumes
compared to chemical treatment.

2.1.2 Dissolved air flotation/sedimentation

The electrocoagulation cells discharge into a dissolved air flotation/sedimentation tank,
which has an automatic floc scraper and floc/sediment discharge pump, to remove all of
the coagulated particulates and compounds precipitated out from solution (heavy metals,
alkaline earths, etfc.).

2.1.3 Multimedia filtration

A 5 microns multimedia filter is installed after the dissolved air flotation/sedimentation tank to
protect the following process stage from any flocs/sediments that might overflow.

2.1.4 Activated carbon

Activated carbon filters contain constrained activated carbon granules and have high
absorption capacity for the removal of many organic compounds, including surfactants,
biological compounds, polymers, efc., from water pumped through them. Activated
carbon filtration is included to absorb the majority of hydrocarbons that might remain in the
water after the electrocoagulatfion process and to further reduce to the concentrations of
molecules giving rise to BOD (biological oxygen demand) that have not been completely
removed in the preceding freatment stages.
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2.1.5 Microfiltration and vltrdfiltration

2.1.5.1 Membrane selection
Two stages of membrane filter are installed in series:

i) Microfiltration membranes to remove particulates above 1.0 microns in size, are used
to remove the larger suspended particulates that may be present in the produced
water to the protect oleophobic ultrafilfration membranes

ii) Highly oleophobic ultrafiltration membranes to remove the dispersed/emulsified crude
oil hydrocarbons present in the produced water. These membranes are made from
membranes are manufactured from a polyacrylonitrile polymer and have been
engineered to extremely hydrophilic/oleophobic so that they are not fouled by oils
and greases (conventional membranes are manufactured from materials that
oleophilic). These ultrafilfration membranes have pore sizes of typically 0.02 um
(micron), which prevent particulates and any residual dispersed/emulsified oil and
grease droplets from passing through and are rejected.

The membrane filters are made from bundles of hollow membrane fibers spirally wound with
support structures and welded info carrier housings to form membrane cartridges. The
different types of polymeric filter membrane, their filtration characteristics and operating
pressure ranges are summarized in the following diagram.
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Transmembrane pressure 10-150bar

(It should be noted that ultrafiliration, Nano filiration and reverse osmosis reject part of the
water stream being treated, which requires to be re-circulated for additional freatment.)

2.1.6 Air stripping with carbon capture

Optionally, an air stripping column with activated carbon capture of volatile hydrocarbons
may be added to the packaged system, to ensure that all volatile hydrocarbons: benzene,
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toluene, etc., are removed from the water prior to discharge from the packaged treatment
system.
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3 PRODUCED WATER TREATMENT SYSTEM DESIGN

3.1 System design overview

The packaged produced water treatment system is built as two modules, comprising of 2 40
feet by 8 feet ISO-sized containers to facilitate mounting on standard 40 feet trailers for ease
of mobility and system fransportation, handling and rapid installation on site. The modules
are designed so that they may be operated whilst on the trailers of or stacked two high to

minimize the system footprint on site.

3.2 30bbl/hour produced water freatment system components
i) Two 40 feet ISO-sized containers with integral bunds.
ii) System buffer tank with pH monitoring and chemical dosing for pH control.

iii) Five in total through flow electrocoagulation cells, each one fitted with aluminum
electrodes and connected in parallel (the electrodes in each electrocoagulation cell

are fitted info removable cartridges to facilitate rapid change of electrodes). (

iv) Inline mixer for the addition of coagulant to accelerate the coagulation of any
suspensions of heavy metal hydroxides, alkaline earth hydroxides/insoluble salts,
dispersed/emulsified oils/hydrocarbons, organic parficulates and matter,

removed from solutfion by the electrocoagulation process.

V) Dissolved air flotation/sedimentation tank to remove coagulated suspensions and
precipitated sediments arising from the electrocoagulation process, with white water
recirculation pumps, automated scrapers and automated floc/sediment dump valves.

Vi) Buffer tank to balance the flow of the water being treated between the
electrocoagulation stage and the filtrafion stage.

vii) Pumps.

viii) Multimedia filter.

ix) Activated carbon filter.

X) Micro filters and oleophobic ulira filters to remove any remaining ultrafine, neutrally

buoyant particulates, oil/hydrocarbon droplets to >0.02 microns in size.

xi) Automated filter backwash system to maintain performance of the multimedia, micro
and ultra filters.

xii) Instrumentation including conductivity sensors, flow and level sensors, pressure sensors
on the electrocoagulation cells, etc.

xiii) Distributed PLC network connected via hardened Ethernet to master PLC and color
HMI.

Xiv) Electrocoagulation cell power-supply subsystems.

XV) Filter press and screw conveyor for discharge.

XVi) Valves and pipework.
XVii) Electrical services.
xviii)  Standard documentation and drawings pack.
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3.3 Materials used for construction of tfreatment systems

The components and materials selected for the fabrication and construction of the
packaged produced water treatment systems have been chosen for their resistance to
corrosion and longevity.

3.4

)

i)

i)

The modules (frames and containers) are steel, coated with an epoxy paint system for
corrosion protection in a marine environment.

Tanks internal to the packaged systems, including process buffer tanks and dissolved
air flotation/sedimentation tanks are fabricated from polymer composites, as are the
multimedia and carbon filter, micro and ulira filter, and electrocoagulation cell
housings.

All pipework and valves internal to the modules are made from corrosion resistant post-
chlorinated PVC (cPVC) and are physically protected against mechanical knocks and
abrasions.

The inifial system feed tank is fabricated from glass-lined carbon steel.

All external water treatment module interconnection pipework is made using
reinforced, flexible hard wall rubber, as appropriate to the design.

Operation of produced water treatment system

Vi)

vii)

viii)

Produced water is pumped into the initial system buffer tank, where its pH is adjusted.
The water is then pumped through the parallel array of electrocoagulation cells.
Coagulant is mixed info the water exiting each set of electrocoagulation cells, prior to
entering the dissolved air flotation/sedimentation tank (DAF tanks) (one in each
subsystem) to accelerate the rate of removal heavy metal hydroxides, oils,
hydrocarbons, suspended/organic  mafter, alkaline earth metals, etc.,
separated/precipitated out from solution by the electrocoagulation process.

The separated/precipitated material collects as flocs and sediments in the DAF, which
are automatically periodically pumped to the filter press, where they are dewatered
and discharged via a screw conveyor into skips for disposal in accordance with state
regulations.

The water being freated overflows from the DAF tank and into the process buffer tank.
From the buffer tank, the water is pumped via the multimedia and granulated
activated carbon filter, then through the micro and ultra filters before being
discharged from the system via the activated carbon filters — the multimedia filters,
micro and ultra filters are automatically periodically backwashed and the backwash
solutions are pumped to the filter press.

The filtirate liquid from the filter press is returned to the main system buffer/balancing
tank for further tfreatment.

Optionally, an air-stripping column may be installed prior to discharge from the system
to ensure that any volatile hydrocarbon residuals are removed from the water.
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3.5

3.6

3.7

3.8

3.9

Operational procedures

The packaged treatment system is fully automated under PLC control, with sensors to give
the necessary feedback to the master PLC confrol programs, e.g. pressure, flow,
conductivity, position of valve, etc. The inifial process set points for the operation, e.g.
differential pressures to automatically frigger backwashing of the multimedia, micro and
ultra filters, are entered into the control processor via the HMI during the operational testing
and commissioning stages. These points may be adjusted later based upon experience, to
minimize operational maintenance requirements. Once all the chemical reservoirs are fully
replenished, efc., the packaged treatment system is started up and operates automatically,
only requiring monitoring/response to alarm conditions, in addition to normal operating
mainfenance.

Whilst the packaged treatment system is fully automated, it is recommended that one
operator is available at all fimes to ensure that all chemical reservoirs are replenished when
the systems flag warn that levels are low and run the scheduled cleaning procedures, etc.

Normal operational maintenance

The packaged freatment system has been designed so that there will be no requirement for
external specialist technicians/experts for the normal maintenance of the packaged
freatment system. Normal operational maintenance procedures are to be carried out by
Alta Mesa’s trained operators/engineers.

Requirements on site

Electricity requirement for the freatment system is 380-415VAC, 50—60Hz and will have a
peak load of approximately 50KW.

Consumables

i) Aluminum electrode plate sets for the electrocoagulation cells (estimate replacement
approximately every 8-16 weeks) — the electrode wear is automatically monitored and
an alarm is flagged when the electrodes in each electrocoagulation subsystem
require examination and replacement.

i) Coagulant to aid flocculation of charge neutral, neutrally buoyant ulirafine
particulates after electrocoagulation and sodium hydroxide solution for pH confrol.

iii) High and low pH cleaners for the micro and ultra filters.

iv) Sodium hypochlorite or sodium metabisulphite solution for periodic disinfection of
micro and ulira filter membranes.

Facility for remote diagnostics/program updating

An optional interface can be installed into the master PLC, which would offer a number of
important benefits:

i) It would enable remote diagnostics to be carried out prior to an engineer visiting site or
instructions issued to an operator on how to correct an issue with a system.
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3.10

i) Required program updates may be installed without the necessity of an engineer-
visiting site.

Future expansion

The packaged produced water treatment system is modular and may be expanded by the
addition of further 30bbl/hour capacity freatment modules to meet the future requirements
of Alta Mesa.

The system includes a master PLC with HMI for automation, monitoring and confrol, and a
number of slave PLC's to control the individual system process, which are connected to the
master PLC via hardened Ethernet and ensure that system cabling is kept to a minimum. This
design permits flexibility in operation and will enable further produced water treatment
modules to be connected up and controlled by the master PLC.
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3.11 Process flow diagram for 30bb/hour produced water treatment system
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4 COMMERCIAL OFFER

4.1 Financial detail

Description Item Price
1 30bbl/hour produced water treatment system, comprising: For operation in the
*  2numberISO (40 feet by 8 feet) epoxy painted presence of
containers/frames, with integral bunds (modules). flammable vapors
ATEX Zone 2/ ExD

*  System buffer tank with pH monitoring and chemical dosing for

pH control UsD 3,203,000

* Fivein total through flow electrocoagulation cells, each one
fitted with aluminum electrodes and connected in parallel (the
electrodes in each electrocoagulation cell are fitted into
removable carfridges to facilitate rapid change of electrodes). (

* Inline mixer for the addition of coagulant to accelerate the
coagulation of any suspensions of heavy metal hydroxides,
alkaline earth hydroxides/insoluble salts, dispersed/emulsified
oils/hydrocarbons, organic particulates and maftter, efc.,
removed from solution by the elecfrocoagulation process.

* Dissolved air flotation/sedimentation tank to remove coagulated
suspensions and precipitated sediments arising from the
electrocoagulation process, with white water recirculation
pumps, automated scrapers and automated floc/sediment
dump valves.

* Buffer tank fo balance the flow of the water being treated
between the electrocoagulation stage and the filfration stage.

e  Pumps.
¢ Multimedia filter.
e Activated carbon filter.

*  Micro filters and oleophobic ulfra filters to remove any remaining
ultrafine, neutrally buoyant particulates, oil/hydrocarbon
droplets to >0.02 microns in size.

*  Automated filter backwash system to maintain performance of
the multimedia, micro and ultra filters.

* Instrumentation including conductivity sensors, flow and level
sensors, pressure sensors on the electrocoagulation cells, etc.

¢ Distributed PLC network connected via hardened Ethernet to
master PLC and color HMI.

* Electrocoagulation cell power supply subsystems.
e Filter press and screw conveyor for discharge.

¢ Valves and pipework.

e Electrical services.

e Standard documentation and drawings pack.
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Description Pricing
Air stripping column with blowers and carbon vapor capture USD 122,000

3  Engineers for HAZOP/HAZID and design review meetings, installation, usD 900
commissioning, fraining, call out, efc., per day man day from date of per man per day

departure to site to date of return to UK base, plus direct expenses at
cost plus 15%

4 Annual spares holding TBA
Subject to agreement
with Alta Mesa

5 Maintenance support confract — excludes engineers’ time and TBA
engineers’ direct expenses and replacement components outside Subject to agreement
manufacturers’ warranties (all warranties are on a return to with Alta Mesa

manufacturer basis and exclude freight/immediate replacement
costs.). Levels of support and engineer availability service levels to be
agreed

6 Remote diagnostic facility fo support maintenance UsD 16,940

4.2 Other terms and conditions
i) All prices shown in United States Dollars (USD).

i) Above prices exclude UK VAT (not applicable for exported systems) and shipping,
delivery to site, site preparation, lifting, connection of electrical and other site services to
the system and any Customs taxes, import duties and other applicable local taxes.

iii) Payment terms to be agreed.

Proposed

15% On Conftract acceptance

15% Completion of Design/Drawings

30% Procurement of Long Lead items

30 % System completion ready for Delivery
10 % Collection for Shipment

iv) Proposed system is designed and built in accordance with sound engineering practice,
as an option other standards can be used if required.

V) Documentation and drawings are in accordance with Global Advantech Resources
Limited's usual practice, as opfions additional documentation and drawings can be
prepared and to different standards if required.

Vi) Ready fo ship, 18-24 weeks after confirmation of order.

vii) Rental Options may be available as an alternative to purchase for the supply the
produced water treatment systems and ancillary plant with a minimum rental period of 2
years.

17 A~Af 17



EPA NOTE: Exhibit C Addition (2/11/2018)

Global

Advantech

BUSINESS CASE
WATER TREATMENT SYSTEM VERSUS
EVAPORATION PONDS

FOR

ALTA MESA HOLDINGS LP
ALTA MESA IDAHO LLC
OIL & GAS OPERATIONS

Ref: GAR00775-BCSEO1
Date: 17 August 2017

Prepared by: Julie King and Michael Levey
Global Advantech Resources Limited
Westpoint House, Prospect Park

Prospect Road, Arnhall Business Park
Westhill, AB32 6F)J

United Kingdom

UK Tel: +44 (0)845 519 0765

Contact: Julie King
USA Tel: +1 615870 9970
Email: julie@globaladvantech.com



Business Case for Alta Mesa Holdings LP

Idaho Operations Global
Overview number: GAR0O0775-BCSEO1 Advantech
Date: 17 August 2017

CONTENTS

1 EXECUTIVE SUMMARY. ......cuutiiieietererteeeeereeeecsseeesssseessssseesssssssesssssssasssssessssssassssssassssssesssssssssssssssssssnsesssssnssns 3
1.1 OVEIVIEW ..ttt ettt ettt ettt e et e e et e e e ee e tsee e sseeaabeeassseeessseeessseaastseaasssaesassaeassseeassseesasaeaassaeenssaeenssaeenssennnes 3
1.2 SUIMIMIQITY ittt ettt e ettt e e e ettt e e ettt e e s nab et eeeesstbaeeeeasnsbeeeesanssbeaes s nssseaeeasnssseessanssseeessnnssseeesannssneessnnnns 3
1.3 Permitting of mobile water freatment systems in IdANO .....coeiiiiiiiiiiineee, 3
2 FINANCIAL COMPARISON TO DISPOSAL/TREATMENT OPTIONS .......cccoverrtiieieereereeeeneenseessseessseessseenes 4
2.1 Evaporation PONA iN IAGNO ...t et e e st e e et e e sssaeessbeeeessaeennes 4
2.1.1 Estimated capital and operating costs for a produced water evaporation pond in Idaho..... 4
2.1.2 Sources of data used for the calculation of construction costs for the evaporation pond...... 5
2.2 Packaged mobile produced water freatment system ... 7
2.2.1 Cost of mobile water freatment PIANT ... 7

3 SUSTAINABLE BUSINESS, RESILIENT OPERATIONS & THE ENVIRONMENT.........ccccceeiiercrenneennreenneeesneennnens 9
3.1 Protection of the environment and the fossil fuel INAUSTTY ......ccuviiiiiiiiieiieeieee e 9
3.2 Added value from Environmental-Social-Governance (ESG) considerations ........c.cccecvveeevveeeneen. 9
3.3 Pro-active engagement with [IdahO COMMUNITIES .....cccuiiieiiiiiiieceeeeeeee e 9
3.4 MIIGOTNG FEPUTATION FISK..eutiiiiiiieiit ettt et ettt et e e st eeneebee s 10

REVISION HISTORY
GARO00775-BCSEO1 Original overview

CONFIDENTIALITY

This document is submitted to Alta Mesa Holdings LP in confidence.

ALTA-MESA-BUSINESS-CASE--GAR00775-BCSEO1-60bbl-hr PWTS.docx 2of 10 Copyright © 2017 Global Advantech Resources Limited



Business Case for Alta Mesa Holdings LP

Idaho Operations Global
Overview number: GAR0O0775-BCSEO1 Advantech
Date: 17 August 2017

1

1.1

1.2

1.3

EXECUTIVE SUMMARY

Overview

Alta Mesa Holdings LP is a privately held company engaged in onshore oil and gas acreage
acquisition, exploitation and production and is currently planning to increase its production
in Idaho. As part of its planning for this increase in production Alta Mesa is investigating how
to minimize the costs associated with the treatment and disposal of the volumes of water
that will be produced.

Global Advantech Resources Limited has prepared this financial business case to help Alta
Mesa with its selection of a suitable technology to tfreat produced water arising from its wells
in Idaho. This business case compares the capital and operating costs of:

i) Building and operatfing a new produced water evaporation pond in Idaho and
transferring all of the produced water coming from the wells in Idaho to the
evaporation pond. Heavy metals and naturally occurring radioactive materials
(NORM) will concentrate in the sludge build-up at the bottom of the pond, which have
to be periodically pumped into a tanker and taken to a hazardous waste facility for
stabilization and disposal.

ii) Using a packaged mobile freatment system purchased from Global Advantech
Resources Limited, moved between the well sites to treat the produced water from the
wells, which is then discharged to the local environment or other beneficial use. This
treated water is suitable to be used for the restoration/development of local wetlands
and/or used for irrigation, benefitting the local community. Also, the heavy metals and
NORM are contained in dewatered solids that are discharged by the system into
dumpsters, which are then sealed and transferred to a hazardous waste facility.

Summary

The difference in the total cost per barrel for the disposal/treatment of produced water for
the two options is sizeable. The cost calculations include initial capital expenditure,
operating, transportation, waste disposal and environmental monitoring fo ensure
compliance with State permits, and are included in detail in Section 2. The total costs are:

i) Using an evaporation pond: $6.10 per barrel of produced water, with an estimated
initial capital outlay of just over $10.7million to cover land acquisition, construction and
permitting costs — this excludes site decommission/restoration costs and disposal of
contaminated materials (liners, soil, etc.) at some time in the future.

ii) Using the packaged mobile treatment system: $2.98 per barrel of produced water, with
a purchase cost, including estimated system permitting of a little under $4.4million.

(The cost of capital, i.e. interest, has not been included in these calculations and if included,
the operating cost comparison for the treatment of the produced water per barrel would
even more favor the packaged mobile freatment plant.)

Permitting of mobile water treatment systems in Idaho

Idaho Department of Environmental Quality stated in a telephone conversation, on Monday
24th July, that they have previously permitted mobile water tfreatment systems and subject to
understanding the technologies utilized and the performance of mobile produced water
freatment system proposed by Alta Mesa, they would be prepared to permit such a system.
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2 FINANCIAL COMPARISON TO DISPOSAL/TREATMENT OPTIONS

2.1

Evaporation pond in Idaho

The following evaporation pond construction and operation costs have been estimated
using constfruction data and inflation-adjusted costs from the US Bureau of Reclamation for
New Mexico. The evaporation pond capacity has been adjusted to allow for reduced
average relative rate of water evaporation and increased average annual rainfall in Idaho
compared to New Mexico. Land acquisition, engineering design, construction and
environmental permitting costs are included, it is assumed that the pond will have to be
constructed with two liners separated with at least 2 feet of compacted earth, for
environmental protection and monitoring boreholes will have to be drilled around the pond.
Other assumptions include that the produced water will need to be tankered an average of
20 miles from well-site to the evaporation pond and that sludges that collect at the bottom
of the pond will have be tankered to US Ecology’s site south of Boise for disposal as
hazardous waste. It is to be noted that these sludges will contain both heavy metals and
NORM.

2.1.1 Estimated capital and operating costs for a produced water evaporation pond in

Idaho
Evaporation pond for the disposal of New Mexico  New Mexico Idaho Idaho per
60bbl/hour of produced water base costs 60bbl/hr. 60bbl/hr. bbl
Relative average evaporation rate of water I I 0.48
Annual rainfall (mm) 370 370 481
Adjustment for annual rainfall in Idaho 1.30
Evaporation capacity (US gallons/day) 10,000,000 60,480 60,480
Evaporation capacity (bbl/day) 238,095 1,440 1,440
Required evaporation pond area (acres) 2,323.0 14.0 38.2
Estimated total land area requirement (acres) 3,162.0 19.2 52.2
Land cost $59,580,857 $360,345 $979.672
Earthworks $45,561,831 $275,558 $749,161
Liner $192,156,275 $1,162,161 $3,159,575
Other costs (includes monitoring wells, etc.) $28,449,100 $172,060 $467,781
Subtotal $337,668,900 $1,970,124 $5,356,190
Idaho DEQ/NEPA 10% $33,766,890 $197,012 $535,619
Engineering 20% $67,533,780 $394,025 $1,071,238
Mobilization 5% $16,883,445 $98,506 $267,810
Construction management 25% $84,417,225 $492,531 $1,339,048
Confingencies 40% $135,067,560 $788,050 $2,142,476
Total evaporation pond construction cost $675,337,800 $3,940,249 $10,712,381
Effective evaporation pond construction cost $428,495
per year (spread over 25 years)
Effective evaporation pond construction cost $0.82

per barrel (spread over 25 years)
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Evaporation pond for the disposal of New Mexico  New Mexico Idaho Idaho per
é0bbl/hour of produced water base costs 60bbl/hr. 60bbl/hr. bbl
Oo&M

O&M costs $4,071,635 $98,501 $267,795

Environmental monitoring costs, including $49,250 $133,898

emissions and borehole sampling and analysis

Total O&M per year $147,751 $401,693

O&M cost per barrel $0.76

Water transport to evaporation pond

Number of barrels per year 525,600

Transport to evaporation pond per bbl per mile $0.20

Maximum liquid volume transported (bbl) 157

Number of loads 3.348

Average distance transported (miles) 20

Annual transportation cost $2,102,400

Average transportation cost of produced water $4.00
per barrel

Sludge disposal

TDS + 1TSS (mg/L) 1,440

Solids produced on evaporation/bbl (Kg) 0.23

Solids produced per day (Kg) 330

Effective sludge produced at bottom of pond 2200

(15% solids) (Kg)

Sludge volume produced per day (cu. yds.) 2.62

Sludge produced per year for disposal (cu. yds.) 955

Cost for disposal at US Ecology per cu. yd. $225.00

Total cost for disposal of sludge $214,832
Load per tanker (cu. yds.) 39

Number of tanker loads of sludge to US Ecology 25

per year

Tanker cost per cu. yd. per mile $0.80

Distance to fransport sludge (miles) 80

Total tanker hire cost per year $61,108
Total sludge disposal per year $275,940
Sludge disposal per barrel $0.53

Total treatment cost for evaporation in
made ponds per barrel of produced $6.10
water

2.1.2 Sources of data used for the calculation of construction costs for the evaporation
pond

i) Preliminary Analysis of a Conceptual Wetland System for Managing Membrane Concentrate, CH2M Hill,
March 2008

ii) UEC Water Supply Plan — Support Document, Chapter 9 Water Quality and Treatment, 2004

iii) Engineering Design Guidelines for Construction of Waste Storage/Disposal Ponds (Revised 10-90) New Mexico
Oil Conservation Division
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iv) Boysen, J.E., J.A. Harju, B. Shaw, M. Fosdick, A. Grisanti, and JA. Sorensen, 1999, "The Current Status of
Commercial Deployment of the Freeze Thaw Evaporation Treatment of Produced Water," SPE 52700,
presented at SPE/EPA 1999 Exploration and Production Environmental Conference, Austin, TX, March 1-3.

v) Boysen, D.B., J.E. Boysen, and J.A. Boysen, 2002, "Creative Strategies for Produced Water Disposal in the
Rocky Mountain Region," presented at the 9th International Petroleum Environmental Conference,
Albuquerque, NM, Oct. 22-25. Available at http://ipec.utulsa.edu/Conf2002/boysen_89.pdf [PDF-external
site].

vi) Nowak, N., and J. Bradish, 2010, “High Density Polyethylene (HDPE) Lined Produced Water Evaporation
Ponds,” presented at the 17th International Petroleum and Biofuels Environmental Conference, San Antonio,
TX, August 31 — September 2. Available at
http://ipec.utulsa.edu/Conf2010/Powerpoint%20presentations%20and%20papers%20received/Nowak_83_re
ceived?-8-10.pdf [PDF-external site].

vii) Puder, M.G., and J.A. Veil, 2006, Offsite Commercial Disposal of Oil and Gas Exploration and Production
Waste: Availability, Options, and Cost, prepared for U.S. Department of Energy, National Energy Technology
Laboratory, Aug., 148 pp. Available at http://www.evs.anl.gov/pub/dsp_detail.cfm2PublD=2006 [external
site]

viii) Produced Water Disposal by David Simpson, PE MuleShoe Engineering

ix) High Density Polyethylene (Hdpe) Lined Produced/Flow-Back Water Evaporation Ponds, Neil C. Nowak, Pe,
SCS Engineers, USA

X) EPA/600/R-09/132 October 2009 Measurement of Emissions from Produced Water Ponds: Upstream Oil and
Gas Study #1 Final Report by Eben Thoma Air Pollution Prevention and Control Division National Risk
Management Research Laboratory

Xi) ANL/ESV/R-09/1 Produced water management and practices in the United States Argonne National
Laboratories

Xii) U.S. Produced Water Volumes and Management Practices in 2012 Groundwater Protection Council

Xiii) Waste Treatment in the Process Industries edited by Lawrence K. Wang, Yung-Tse Hung, Howard H. Lo,
Constantine Yapijakis

Xiv) 3 Western Regional Climate Center — Evaporation Station Data
https://wrcc.dri.edu/htmlfiles/westevap.final.html

XV) https://www.currentresults.com/Weather/US/average-annual-state-precipitation.php

XVvi) United States Bureau of Statistics Inflation Data
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2.2 Packaged mobile produced water treatment system

The capital purchase price for the produced water treatment system is as per Global
Advantech Resources’' proposal to Alta Mesa, reference: GAR00775-P01-01, dated 7th July
2017, together the cost for three long, flat bed frailers on which the treatment system will be
mounted and the environmental permitting costs for the mobile system. All of the other
operational costs, including transfer of dewatered solids containing the heavy metals and
NORM from the produced water and freatment at US Ecology’s hazardous waste facility are

included.

2.2.1

Cost of mobile water treatment plant

Mobile 60bbl/hour packaged produced water treatment

plant operating in Idaho

Total cost
per bbl

Cost per Cost per Cost per
year hour bbl

Capital cost of produced water treatment plant

Capital cost of 3 long flatbed frailers

Environmental permitting for mobile treatment plant for use

at well sites in Idaho

$4,071,000
$120,000
$162,840

Effective cost per year, depreciated over 7 years

$621,977

Initial capital cost of produced water treatment system

$4,353,840

Effective cost per hour, depreciated over 7 years

$71.00

Effective cost per barrel, depreciated over 7 years

$1.18

O&M costs
Maintenance
Annual maintenance @ 5% of capital cost

Maintenance cost per hour

$203,550
$23.24

Maintenance cost per barrel

$0.39

Electricity

Cost/KWh

System consumption (KW)
Electricity consumption per year
Electricity cost per hour

$0.077
120

$80,942
$9.24

Electricity cost per barrel

$0.15

Chemical consumption
Average chemical consumption per year
Average cost of chemical consumption per hour

$12,527
$1.43

Average cost of chemical consumption per bbl

$0.02

Movement of mobile packaged plant between sites
Cost per tractor unit per hour

Number of tractor units

Hours per movement

Tractor cost per relocation

Average mobilization cost per relocation

Number of movements per year

$105.00
3

2
$630.00
$936.00
50

Total system movement cost per year

$78,300

Average system movement cost per bbl

$0.15

ALTA-MESA-BUSINESS-CASE--GAR00775-BCSEO1-60bbl-hr PWTS.docx

7 of 10

Copyright © 2017 Global Advantech Resources Limited



Business Case for Alta Mesa Holdings LP

Idaho Operations Global
Overview number: GAR0O0775-BCSEO1 Advantech
Date: 17 August 2017

Mobile 60bbl/hour packaged produced water treatment  Cost per Costper  Costper  Tofal cost
plant operating in Idaho year TET siel ERel

Laboratory testing of treated water for compliance
monitoring

Cost per sample analysis $120.00
Courier cost $50.00
Number of samples per year 200

Total sample analysis cost per year $34,000

Sample cost per bbl $0.06

Operator

Operator cost per year $360,000

Operator cost per hour $60.00

Operator cost per bbl $1.00

Total O&M cost per year $769.319

Total O&M cost per bbl $1.77

Solids (filter cake) disposal
Total suspended solids (mg/L) 20
Dissolved solids (heavy metal salts, alkaline earth metal salts) 200

Solids produced at filter press /bbl (Kg) 0.0420

Solids produced per day (Kg) 60.48

Filter cake (40% solids) (Kg) 151.20

Solids produced per year for disposal (tonnes) 55

Solids produced per year for disposal (short tons) 61

Cost for disposal at US Ecology per short ton $225.00

Total cost per year for disposal at US Ecology $13,725

Cost per bbl for disposal at US Ecology $0.0261

Load per fruck (short tons) 27
Number of truck loads per year 2

Time for truck + driver hire (hours) 4

Truck hire per hour $117.00

Total truck hire per year $936

Cost of truck hire per bbl $0.0018

Total solids disposal cost per year $14,661

Total solids disposal cost per bbl $0.028

Total treatment cost per bbl of produced water
with packaged mobile system, including $2.98
disposal of wastes produced
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3 SUSTAINABLE BUSINESS, RESILIENT OPERATIONS & THE ENVIRONMENT

3.1

3.2

3.3

Other cost and risk factors can impact business operations and shareholder value.

Protection of the environment and the fossil fuel industry

Many global conservation organizations recognize there will be no immediate
disconfinuation of energy production of fossil fuels. However, there is universal advocacy
that oil and gas production be conducted in an environmentally responsible manner, taking
info consideration the protection of freshwater resources and sound waste prevention and
disposal standards for the benefit of all stakeholders.
The State of Idaho is already thinking in these terms:

47-311:1 PUBLIC INTEREST.

“It is declared to be in the public interest to foster, encourage and promote the development,
production and utilization of natural resources of oil and gas in the state of Idaho in such a manner
as will prevent waste; to provide for uniformity and consistency in the regulation of the production of
oil and gas throughout the state of Idaho; fo authorize and to provide for the operations and
development of oil and gas properties in such a manner that a greater ultimate recovery of oil and
gas ... and that the correlative rights of all owners be fully protected; to encourage, authorize and
provide for voluntary agreements for cycling, recycling, pressure maintenance and secondary
recovery operations in order that the greatest possible economic recovery of oil and gas may be
obtained ...[so] the land owners, the royalty owners, the producers and the general public may
realize and enjoy the greatest possible good from these vital natural resources.

Section 2. 47-3152 AUTHORIZATION OF COMMISSION.

“The commission is authorized and it is its duty to regulate the exploration for and production of oil
and gas, prevent waste of oil and gas and fo protect correlative rights, and otherwise to administer
and enforce this act. It has jurisdiction over all persons and property necessary for such purposes. In
the event of a conflict, the duty to prevent waste is paramount.

1Amended from previous Section 3. 47-315; 2Amended from previous Section. 47-319. The Oil and Gas
Conservation Act, House Bill No. 301, By Ways and Means Committee, House of Representatives, 64t Legislature,
First Regular Session, 2017. All references are amendments to the Idaho Code.

o
m Environmental-Social-Governance (ESG) considerations:

All'is not ‘doom-and-gloom’ for oil and gas producers when considering environmentally
responsible production. Globally reputable universities, financial institutions and seasoned
investment firms continue to confirm the business case for compliance with Environmental-
Social-Governance best practices.

* 88% of companies with solid ESG practices showed better operating performance of
the firms, which translates ultimately into cash flow.

*  90% of companies showed lower cost of capital.

* Managing environmental impact is a very important element of business strategy for
firms in the fossil fuel and transportation industries.

* Firms making investment in material ESG issues outperformed peers in terms of profit
margin growth.

Pro-active engagement with Idaho communities:

ldaho water utilities are already facing regulatory infringements from contaminants found in
drinking water supplies. The latest figures show contaminants in drinking water in Payette,
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3.4

ldaho and the surrounding communities include: Chromium (total), Radium, combined (-226
and -228), Radium-228 and Uranium.ii - While some of these contaminants are naturally
occurring, they've also been linked to pollutants from industry, including oil and gas.

Mitigating reputation risk
Ignoring ESG factors in business operations can also have costly, uninfended consequences

for companies, including non-compliance penalties, cleanup and remediation costs — and
not insignificantly, reputation risks.

While it is inherently difficulty to quantify, a company’s repu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>